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THE WEEK IN IRON CIRCLES. 





The position of wheat is not the least important factor 
affecting the general business situation. According 
to the best estimates, the visible supply on the 1st of next January 
will not reach what it was on January Ist, 1887, by say 63,000,000 bush- 
els. The visible supply on land and sea has heavily decreased since 
harvest, and is now 2,000,000 bushels less than at this date a year 
ago. A shortage of 100,000,000 bushels exists in the Mississippi Val- 
ley, and as the outward movement from New York is now about 1,000,- 
000 bushels per week,the diminution ofthe supply is quite appreciable. 
Great Britain and the continent are bare of good wheat, their samples 
selling from five to twenty cents less than our contract grades. 
Indian and Russian shipments recently show a falling off; the Aus- 
tralian and La Platte shipments aggregate 157 vessels against 51, for 
the three months ending September 30th. Turning to the iron mar- 
ket we find that the statistical position of pig iron is a strong one, 
and is recognized as such by both furnaces and buyers, the latter of 
whom have given evidence of their convictions by special inquiries 
and larger purchases during the past few days. As usual, however, 
during a period immediately preceding a higher market several weak 
spots have been developed, and several large orders have been re- 
ported as placed at very low prices. The conditions which make 
such sales possible, however, are in themselves installable and are 
foreign to the forces which govern the market. Southern furnaces, 
which recently advanced prices, were all well fortified for such action, 
being well sold ahead on almost all grades, and in one case, on No. 2 
foundry no further sales can be made until next February, the entire 
output of the stacks having been contracted for uptothattime. The 
decrease in stocks at furnace yards during September is even greater 
than it was at first reported, and all the consumers throughout the 
country are melting iron largely. Prices of finished iron are rela- 
tively higher than pig, and an adjustment will naturally follow by an 
advance in the pig metal rather than areduction in prices of the man- 
ufacturer’s product. In the Chicago market Southern coke irons 
have displayed a decided tendency towards higher prices, several 
leading furnaces having advanced figures twenty-five cents per ton 
and report a liberal supply of orders on hand. Demand seems to be 
chiefiy for this class of iron and lake ore mix cokes, heavy sales of 
these having been made, also of Southern charcoal and silvery grey. 
While there has been considerable activity shown during the past 
week at Detroit, sales have been generally of limited amounts ranging 
from single car loads up to 100 tons, and in a few instances of larger 
quantities. A number of inquiries for round lots of Lake Superior 
charcoal have been received from entirely different localities, and 
‘urmaces were compelled to decline to quote, as it would be imposible 
‘o make deliveries wanted. It was generally supposed that the larger 
buyers of this quality had all made their purchases for this season, 
but the inquiries would go to show that such isnot the case. There 
seems to be a general short supply of foundry irons in consumers’ 
yards, and they are asking to have shipments hurried forward, and in 


General Features. 





a majority of cases deliveries are wanted faster than specified at time 
orders were given. At St Louis inquiry has been active, during the 
week, for small and medium lots, affecting principally Southern coke 
irons. 

Now, that the remainder of the shipping season is to 
be counted by days, the result of the Summer’s work 
can be more accurately estimated, and it is safe to say that the esti- 
mate made in this column, with a forecast of 7,800,000 tons, was not 
far out of the way. These figures, of course, have reference, to lake 
shipments only. Inquiry among the vessel agents develops the re- 
sult that a trifle less than 10 per cent of the total lake tonnage went 
wild during the entire season, and with hardly an exception this por- 
tion of the fleet will be out of commission by the end of this week, 
thus saving the carrying charges of an unprofitable «season, and ob- 
taining a rebate of 20 per cent. on theirinsurance. Of the remaining 
tonnage, the staunchest boats will be kept running as long as _ possi- 
ble, as some producers are yet considerably short of their sales: but 
most of the wooden boats will be laid up by the middle of next 
month, whereby ro per cent. of lake insurance may be saved. The 
total shipments to date approximate 7,200,009 tons, and allowing an- 
other 600,000 tons for November—which is a liberal estimate—the 
figures above indicated will just be about reached. There is still a 
large demand for standard ores, both from the Central West and 
from Eastern furnaces, the latter appearing to be in need of Besse- 
mer ores. In the opinion of competent persons a fairly low railway 
tariff would bring about all-rail Winter shipments of Bessemer ores 
amounting to fully a million tons. As it is, the demands made on 
the furnaces is rapidly clearing away the ore from receiving points 
all along the lower lakes, and the docks, by the first of next month, 
will show a great decrease in stocks over preceding seasons. 

The grim humor of the gloomy situation is responsi- 
ble for the expression on the part of a large furnace 
representative that “ both stocks and prices are getting lower,” and 
the facts seem to “bear’’ out this statement. Bessemer goes at 
$16.50 and $16.75, cash, at Valley furnaces, with a prime quality of 
foundry iron at $16. No. 2 foundry sells ata dollar less, and forge 
iron can be bought for $14 on the same basis. It is safe to say that 
the only difference between the various furnace concerns is the dif- 
ference in their losses, for every one of them is running at a loss, 
varying only in amount. In the meantime the coke barons are 
quietly pocketing $2.15 a ton for their product. That price, it should 
be remembered, was made on a basis of $22 for Bessemer iron, but it 
is still in force, although Bessemer has lost five dollars and a half 
since the price was made. This action on the part of the coke pro- 
ducers means the strengthening of competition against the Western 
iron market, and benefits the Southern trade directly. The furnaces 
hereabouts are compelled to run, even at a loss; some because of 
their fixed charges, some because of fear that they might lose their 
customers, and others because their ore payments must be met some- 
how. A reduction in the price of coke would mean a great easement 
in these times of narrow margins, but the coke combination is firm, 
thus playing directly into the hands of a competition which cannot 
possibly benefit the coke trade, because the Southern furnaces coke 
their own coal. The inevitable result means much more to the 
Western furnaces than temporary loss, since it brings Southern irons 
more closely into this market, and gives it a standing which is likely 
to prove permanent. ‘Theconsequent loss to the coke trade is so obvi- 
ous that it requires no comment, and the combination is fast killing 
the historic bird that lays the golden egg. 

The mills are running day and night to fill the multi- 
tude of their orders, but there seems to be not the 
least falling off in the usual activity of the market in all its branches. 
Billets are rather low, but bar iron, sheets, and all manner of struct- 
ural iron are firm and high. Muck bar particularly is in strong de- 
mand, and is correspondingly scarce. The hardware trade reports a 
booming business and in many lines stocks are reported to be broken. 
Nails, both cut and wire, are doing well, and metals are strong. 


Iron Ore. 


Pig Iron. 


Merchant Iron. 
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EFFECT OF THE NEW TARIFF IN FOREIGN TRADE. 

The effect of the new American tariff on the British iron and steel 
trades, is the subject of an elaborate and intelligent editorial article 
by the Colliery Guardian, of London. Our London contemporary 
rightly divines that “the aim of the American manufacturers,” and, 
indeed, the American people, ‘undoubtedly is to so manipulate mat- 
ters that they shall be called upon to supply every ton of iron and 
steel that is required within the United States, and that British pro- 
ducers shall be prevented making their country the principal market 
for metals of British origin.’”” That is about the size of it, though it 
may be observed that the prime object of tariff is not especially to 
antagonize British manufacturers so much as to build up American 
industries. The Guardian calls attention to the fact that British 
exports of iron and steel to the United States thus far this year have 
been but a little more than one-third of what they were in the cor- 
responding period of 1887, but it claims at the same time that new 
markets had supplied the decreased consumption of British products 
in the United States. 

As regards pig iron, while the new tariff will not directly affect 
it except to steadily continue the decline in British exports to the 
United States, it will, nevertheless, indirectly have a detrimental 
effect upon the pig iron industry of Cleveland, Cumberland and South 
Wales, because of the decline in demand for Welshtinplates. Indeed, 
the tinplate and cotton tie industries will be the hardest hit of all 
the British industries. ‘‘ With such a duty as 2.2 cents per pound,” 
says the Guardian, ‘‘we may expect to see tinplate manufactories 
springing up quickly in the United States, and that will naturally 
tell disastrously upon our own manufactories, for two-thirds of the 
tinplates made in this country are for the American market, and if 
the United States ironmakers bring about the effect at which they 
are aiming then there is no doubt that half to two-thirds of our tin- 
plate factories may be shut up, and our total shipments of iron and 
steel to the States will be small indeed, for out of a total of 399,234 
tons sent this year so far, 227,114 tons were in the form of tinplates.”’ 

As to cotton ties, the Guardian says that Staffordshire will bear 
the brunt of the loss of American trade, by reason of the new duty 
on that article. As a whole, the outlook is not particularly hopeful 
for these two giant industries, and it is not strange that manufact- 
urers across the water should regard the new order of things with 
something akin to dismay. 





PROTECTION IN CANADA. 

No more vigorous business organization exists in Canada than 
the Canadian Manufacturers’ Association. With Mr. Bennett Rosa- 
mond at the head and Messrs. Frederic Nicholls and J. J. Cassidy as 
secretaries, and with the able backing of the enterprising Canadian 
Manufacturer (which, by the way, ought to be published weekly, 
rather than fortnightly), the Association has been doing yoeman’s 
service in behalf of Protection in the Dominion. The annual addresses 
of the two secretaries, just at hand, show that the executive officers 
are ever alive to the interests of Canada and the Canadians. On the 
beautifully illuminated cover which encloses the addresses are such 
appropriate mottoes as these: 

“Breathes there a man with soul so dead, 
Who never to himself hath said, 


This is my own—my Native Land.” 
— Scott. 





“You must not think that we are made of 
Stuff so flat and dull that we can let our beard be 
Shorn with danger and think it pastime.” 

— Shakespeare. 





“ Such is the Patriot’s boast where’er he roam, 
His first, best country, ever is at home.” 
—Goldsmith. 


“A country that manufactures for itself prospers.” 
y prosp 





“The more a country produces the richer it is.” 





The object of the addresses appears to be to rally the friends of 
the National Policy to a renewed effort to resist the tide that seems 
setting toward Reciprocity and its twin-sister, Annexation. The 
effect of the Sherman resolution is, it is claimed, to encourage the 
annexation movement, and the success of the Liberal party in the 
impending elections would mean a distinct offer on the part of Canada 
to accept overtures from the United States. As to the present politi- 
cal outlook in Canada Mr. Nicholls says: 

We are informed by the Independent press that, on the occasion of the 


National Policy, anda reason for such forecast readily suggests itself. The 
Free Trade opposition at the last general election assured the Protectionists 
that no serious interference with the tariff would ensuein the event of their 
success. In the light of subsequent events they considered that this insincere 
pledge was impolitic ; and as Napoleon, at Waterloo, in a last vain and despair- 
ing effort ordered the Old Guard to advance and save the day—if they could— 
so it has been determined by the opposition to mass the remaining Free 
Trade legions for a last and final rally. Are they likely to be successful? Yes; 
if our sentinels are found asleep on duty, and our army is intoxicated with the 
victories already won; but if our advance guard is on the gui vive and the 
grand army of Protectionists and all the reserves are standing shoulder to 
shoulder, ready for the signal to advance in the formation which has hitherto 
been found invincible, another decisive victory for Protection will undoubtedly 
be recorded. 


It cannot be denied that the consistency of the argument is with 
the Canadian Protectionists. It has, indeed, always appeared strange 
to us that the Liberal party of Canada should put itself in the atti- 
tude of antagonizing Canadian interests ; and whatever our opinions 
of the Tory party as such, we cannot but admire its vigor, its con- 
sistency, and its far-seeing wisdom in adopting and defending the 
system of Protection to Canadian Industries. 





THE FUTURE OF THE RIVAL IRON AND STEEL MAKERS. 

Mr. R. H. Thurston, Director of Sibley College, Cornell Uni- 
versity, indulges in some attractive prophecies, in the course of a 
long articlein the New York 7yidune. He holds that, at the begin- 
ning of the twentieth century, the indications are, we shall be far in 
advance of any nation in the world in all that goes to make a nation 
materially prosperous. At that date Great Britain, he holds, will be 
making about 10,000,000 tons of iron and steel, and something over, 
and using in her own manufactures, for the benefit of her own popu- 
lation, something less than that amount; the United States will be 
making not less than 12,500,000 tons, very possibly 15,000,000, and 
using it all for her own people and in the promotion of her own wel- 
fare. 

The conditions of such prestige, he claims, rest entirely with the 
people of the United States, and he puts these conditions as follows: 

With sensible and practical management of our tariff and of our other 
industrial affairs ; with a true tariff reform in steady and continuous operation ; 
with a perfected Civil Service reform; with the extinction of “ party-before- 
country” management; the reformation of our elective and legislative 
methods; with the prompt relegation of self-seekers, demagogues, and the 
“politician,” as distinguished from the statesman, to the depths to which they 
belong ; with the assumption of the reformation of the tariffs by practical and 
common sense men, familiar with industrial conditions as they exist; the 
reformation of the Civil Service by business men conversant with business 
methods ; and with the managment of legislative and executive functions by 
patriots and statesmen, we may have wisdom, prudence, knowledge and tact, 
combined with courage and energy; and so see rapid progress toward all that 
good citizens hope for in the future of our country. Failing either, we shall 
fail of satisfactory advancement; failing all, we shall certainly wholly fail, even 
if we do not meet with greater dangers than have ever yet loomed before us, 
and with graver disasters than ever lack of wisdom, courage, prudence and 
patriotism yet brought upon any nation. 

There can be no doubt that the drift of events during the past 
decade has been plainly in the direction indicated above. We have 
already passed Great Britain in the manufacture of steel, and can 
undoubtedly hold this lead in all other products of iron if we are not 
diverted from the path in which we have thus far followed. 





THE LISTING OF INDUSTRIAL STOCKS. 

There appears to be a well-defined movement in the East to 
induce the New York Stock Exchange to list first class industrial 
stocks. In support of this scheme attention is directed to the ex- 
perience of Great Britain. In 1862 the British Parliament passed an 
act allowing corporate organizations for industrial purposes. Since 
the passage ofthe act of 1862 these corporate organizations have 
grown steadily in public favor. The following figures, compiled 
from the recent returns on this subject, issued by the House of Com- 
mons, will show the growth of the new companies in Great Britain 
from April, 1884, to April, 1890, and will also show what a firm hold 


that kind of investment has upon the country : 
Paid up Capital at 
$4.85 to the 4. 
$2.306,423.775 
2,4 0,312,830 
2,558,742,767 
2,868 81 °,156 
2 965 437,299 
‘ 3,25%,570,392 
13,323 3,759,426,832 


It is not stated how much of the above amount represents indus 
trialenterprises, but it is known that industrial enterprises rank high 
on London ’Change, because of their close scrutiny before listing. 
Just what effect speculation in the stocks of our leading industries 


Year. No. of Companies. 








next general electiou, will be witnessed a most determined attack on the 


would have the advocates of the scheme do not pretend to say, but 
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the listing of several millions of such securities would afford fresh 
fields for the operations of the now listless “bulls” and “ bears” of 
Wall street, and that is what they are after. 





ALL of our English exchanges unite in the opinion that the 
present visit of foreign iron and steel manufacturers will result in 
heavy investments of British capital in the United States. The con- 


trolling reason is a significant one, viz.: the passage of the McKinley 
bill. 





THE aggregate attendance at the Pittsburgh Exposition this 
year was about 450,000, and the enterprise has made a nice profit in 
solid cash, aside from the general benefit to the people. The correct 
business management is what did it. 





COMPLIMENTARY COMMENTS. 





The Iron Trade Review has published a neat pamphlet giving the iron 
and steel schedule of the new tariff law, compared with the old, so that con- 
sumers can see exactly how much more or less they will have to pay for iron 
and steel under the new law.—[Cleveland Plain Dealer. 

The Iron Trade Review, Cleveland’s excellent iron journal, has prepared 
and sent out with its compliments a handsome pamphlet containing the iron 
and steel schedule of the new tariff law, together with a comparison with the 
old rates.—({Ohio Valley Manufacturer, Wheeling, W. Va. 

The iron and steel schedule of the new tariff law, with comparison with 
the old rates, done up in neat pamphlet form, comes to us with the compli- 
ments of the enterprising /ron Trade Review, of Cleveland, O. It is a con- 
venient and therefore useful shape for ready reference.—[National Labor Tri- 
bune, Pittsburgh. 

The iron and steel schedule of the new tariff law in pamphlet form has 
been issued by Zhe Jron Trade Review, of Cleveland. The little work is ex- 
ceedingly handy for reference, just now when the points of difference between 
the old and the new tariff are so often being brought up, and in getting it out, 
one wide awake contemporary is, as usual, fully up to the times.—[American 
Manufacturer, Pittsburgh. 

We are indebted to the courtesy of The Jron Trade Review, of Cleveland, 
fora neatly printed, compact schedule of the tariff rates imposed by the 
McKinley tariff law, as compared with previously existing rates.—[Financial 
and Mining Record, New York. 





First Basic Steel Made in the South. 

Benjamin Talbot, Superintendent, Chattanooga, Tenn., writes the Enzi- 
neering and Mining Journal : 

Our first run of basic Siemens steel was made from charcoal pig mixed 
with wrought iron and steel scrap. Weare now running on white and mottled 
coke pig, which contains under 1 per cent. silicon, 1.30 per cent. phosphorus 
and .06 per cent. sulphur, and gives very good results. The analysis of the 
steel is all that can be desired, as we can bring the metaloids down to any 
limit that may be required. The following analysis is taken from one of our 
runs last week: Carbon, .08; silicon, trace; manganese, .46; sulphur, .03; 
phosphorus, .o48. I have not had any of the metal in the testing machine yet, 
but have no doubt that steel of the above analysis will give a tensile strength 
of about 25 tons per square inch, reduction of area between 60 and 70 per cent., 
elongation in a length of ten inches about 30 per cent. Of course I could 
increase the tensile strength if required. With reference to my views on the 
subject, I never did regard the process in the light of an experiment, as we 
have had it at work too long in England not to know of its entire success. 
The iron here is not so difficult to work as what is used in other countries. 
There is not so much scrap to be obtained as one can desire, but that difficulty 
can be easily overcome by using desiliconized and partly decarbonized metal. 
It is my opinion that we shall see an enormous development of Southern 
industries during the next few years, owing to its being proved that steel of 
the very best quality can be made from Southern ores. Our steelis very 
suitable for the manufacture of boiler plates, sheets, tinplates, all kinds of 
shapes for engineers’ requirements. If necessary we can also recarburize, and 
make the steel hard enough for rails, etc. 





An Old Stove Plate. 

A correspondent who has attended the Milwaukee Exposition sends us the 
following interesting information: ‘“ While sauntering through the Exposi- 
tion, the other day, I came across an ancient stove plate, which, I learned from 
the inscription, was found in an old house in the village of Westerlede, Olden- 
burg, Germany. The plate is a very rough and unfinished specimen of the 
founder’s art. Its side is taken up with a rude representation in bas-relief of 
the meeting of Christ and the woman at the well. At the bottom of the plate, 
and spaced so as to extend across it, isthe date, 1630, in large, plain figures.” 

This is a very old stove plate, and well worthy of preservation. Germany 
was one of the first countries, if not the very first, to make stoves of cast iron. 
In the fifteenth century pots, plates, cannon balls and other articles of iron, 
many of them of great artistic excellence, were cast at the celebrated Ilsenberg 
foundry, in Germany, which is still in existence. Stoves are said to have been 
cast for the first time in Alsace in 1490. As early as 1509 they were cast at 
llsenberg. David Mushet quotes M. Verlit as stating that cast iron was known 
in Holland in the thirteenth century, and that stoves were cast from it at 
Elass in the year 1400. England does not appear to have made any articles of 


cast iron before the sixteenth century,—([Bulletin of the American Iron and 
Steel Association, 




























































































FUTURE STEEL CENTERS. 





The visit of the British iron and steel visitors to the iron manufacturing 
district of Birmingham, Ala., was an interesting one, not only to that section, 
but to Pittsburgh, which has kept a kindly watch on that district, not so much 
as a present rival, as an infant which may in time become one. The reports 
state that all the speakers united in declaring that good basic steel could be 
made there as cheaply as in any district in the world, and Sir Lowthian Bell 
repeated his prediction of 1874 that Birmingham would become the point of 
cheapest iron production in the Union, which he considers already realized. 

These assertions, made by authorities of such standing, are, of course, 
extremely encouraging to the Alabama interests, and must be taken to indi- 
cate the direction of their greatest growth. Heretofore the complete success 
of the Alabama iron industry has been hampered by the unsatisfactory results 
of their efforts to produce iron fit for the Bessemer process. The declarations 
quoted are to be taken as a corroboration of what has been intimated before, 
that the basic process affords the Alabama region the most available method 
of converting her mineral deposits into steel, and that with the adoption of 
that process, the future erection of a great steel manufacturing center there is 
to be taken as a settled thing. 

Pittsburgh can recognize this fact frankly and without jealousy. The 
experience, skill and muscle which our city has sent to that district has been no 
mean contribution to its growth in that direction. But because we recognize 
that our Southern neighbors have before them the brilliant prospect of be- 
coming competitors to Pittsburgh’s steel products, that is no reason why we 
must concede that even at some distant point in the future the supremacy will 
be transferred. On the contrary, the recognition of the important part which 
basic steel is to play in creating a competitor, only points out to Pittsburgh 
the way in which she must fortify her position by enlarging her plants for 
that class of manufacture as energetically as she has done with the Bessemer 
and open-hearth processes. Pittsburgh has within easy reach immense sup- 
plies of ore suitable for the basic process, and by taking the steps necessary 
to make them tributary to her works she can maintain her leadership in the 
manufacture of steel in the future as decidedly as in the past. 

Our city need not depreciate or refuse to recognize the progress of a possi- 
ble rival in the domestic production of steel. But when the factors which 
promise to create that rival can also be made to strengthen the industries of 
Pittsburgh, the fact is worth careful attention.—[Pittsburgh Dispatch. 





Corrosion of Iron in South American Climate. 

A correspondent of Engineering recently described the delights (?) of 
railroading on the west coast of South America, and made the following 
remarks on the durability of iron in that climate: A piece of wrought iron 
left in the open air all night will be found next morning covered over with 
globules of water of a dull yellow color, this color being due to the presence 
of oxide of iron. On wiping these away a small pit will be found in the iron 
where each drop of water has rested. A thick coat of good paint will be eaten 
through in this way in two nights’ exposure. Wooden sleepers that have been 
in use for nearly 20 years, are as sound as when first put down, while in some 
places the flanges of the rails resting upon them have completely disappeared. 
It is impossible to keep steel or iron work bright, even a bunch of keys or 
the blades of a knife in constant use become quite rusty ina few days. Iron 
that has been galvanized fares no better. From a perfectly new wrought iron 
water pipe was cut a piece 8 in. long in which there were a dozen holes after 
it had been in use no less than a week. It was used for feeding sea water into 
the condenser boiler against about 50 Ibs. pressure. In this case the iron was 
of the most wretched possible description. The pipes had obviously been 
made expressly “forexport.” Good iron, is, however, much more durable. 
For instance, we cut from a longitudinal boiler stay, a piece ro inches long 
which had received five complete twists before it broke. In this sample, 
although deeply grooved and reduced by oxidation from 114 in. to % in. in 
diameter the remaining metal was quite sound. Herefin one case, we have a 
piece of pipe in. thick melting away like sugar in less than a week ; in the 
other a wrought iron stay lasting for nearly twenty years without losing a 
particle of its “ nature."—[Railway Review. 





Saw Mill Boiler Explosions. 

Statistics show that 60 per cent. of the boiler explosions that occur in the 
United States are boilers connected with saw mills. This goes to show that 
one of three things must be at fault. First, repairs are neglected; second, 
cheap boilers; third, incompetent help. Each and every one of these are the 
outcome of the spirit of economy which seems to pervade the very air of a saw 
mill. In many instances there is a combination of all three of the serious 
faults mentioned. Laying aside all laws of justice and protection to human 
life, every one of the three items mentioned is a false economy. For two or 
three years a few dollars may be saved, when some day things go up witha 
bang and wipe out all former profits, to say nothing of a few lives. 

Economy is an admirable quality in human nature, but the line should be 
drawn at a false economy that reacts as an expense account.—[Saw Mill Gazette. 





To locate the deficient working of machinery with numerous points of 
friction causes often both annoyance and waste of time, owing to the surround- 
ing noise interfering with the observation of the sound to be isolated. The 
Revue Industrielle mentions as an effective and exceedingly simple means of 
overcoming this difficulty the use of a rubber tube about a meter long, one 
end of which is placed in the ear and the other passed over the suspected 
spots. The vibrations from all other parts than the one covered being 
excluded, it is an easy matter to locate jarring noise and, when found, to 
observe the intensity and periodicity with which it occurs, 
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AMERICAN STEEL WORKS AS SEEN THROUGH ENGLISH EYES. 





The visit of the Iron and Steel Institute to this country, and the criticisms 
made by some of its members upon the management of our iron and steel 
works have called renewed attention to the differences between American and 
foreign engineering practice to which we have frequently referred. 

The point of difference which is most observable is the rapidity with 
which all operations are conducted in America, as compared with foreign iron 
and steel works. Here both men and machinery seem to be strained to the 
utmost in the effort to turn out the largest possible number of tons in a day. 
The energy of the American owners is concentrated on the saving in two great 
factors in production, the number of men employed andtime. Wages are 
high, therefore the labor must be dispensed with wherever possible, and auto- 
matic machinery substituted. Time is still more valuable, and none of it 
must be wasted. It appears to be as criminal for a machine or a furnace to 
stand idle as for a man. 

In consequence of this hurry and rush in American works, other econ- 
omies are apt to be neglected, and such neglect seemed to elicit criticisms 
from our English visitors, which overbalanced their approbation of our 
skill in other directions. The waste of material was especially objected to. 
The amount of our crop ends in steel mills would not be a!lowed in any Eng- 
lish works. Our steam engines were thought to be decidedly wasteful of 
steam, and our boilers not durable nor safe. Fuel economy, except in a few 
of the best managed works, seems a matter of no importance, and no attempt 
is made to save by-products of coke ovens as in Europe. 

No doubt many of these criticisms are well deserved. Until the introduc- 
tion of natural gas in Pittsburgh, the waste of coal in that city was simply 
scandalous. Scarcely a steam boiler could be found in tke city in which the 
temperature of the chimney gases was not from 800 to 1,000 degrees Fahr., and 
the puddling and heating furnaces were, with few exceptions, of the old styles 
which seem to be especially calculated to utilize only 5 percent. of the fuel 
burned in them, and to waste the otherg95 per cent. Steam engines also, 
except in recently built or remodeled works, were of the old-fashioned, slow 
stroke, throttling and non-condensing styles, the retention of which in these 
days of compound condensing engines is a disgrace. Since natural gas has 
been introduced, its great abundance and cheapness has even served to 
retard improvements in steam plants in iron and steel works, but now that 
there are sigas of the exhaustion or curtailment of the supply, and the price 
charged for its use is raised, there will likely be more attention paid to its 
economy. 

In each of the cities which the foreign guests visited, the daily papers 
showed their usual enterprise in printing interviews with some of the visitors, 
in which they were made to express unbounded astonishment and approbation 
of what they had witnessed in America; but to one who had traveled with 
them from place to place it was noticeable that the expressions of commenda- 
tion were generally offset by criticisms. What nature had given to America, 
such as her climate, her scenery, her greatness of distances, her mineral and 
agricultural wealth, her natural gas, were extolled as they should be; but 
what man had done was usually but faintly praised. Very clever! but I think 
our way is quite as good, if not better, was a common verdict. The large daily 
product of our blast furnaces was attributed to our excellent ores, and not to 
skillin management, and the short life of the furnaces was contrasted with 
the long life of foreign furnaces,to our detriment. Our rapid rail rolling was 
thought not to produce as good rails, and to be obtained with an excessive 
wear and tear of mill and driving of the men, which would not be submitted to 
in Eagland. Even our newest machine works, such as the Westinghouse Air 
Brake Works, at Wilmerding, were found fault with as not being sufficiently 
lighted. 

Much of the criticism was undoubtedly due to the mental habit of the 
Englishman—he is usually on the lookout for something to find fault with; 
but it is well for us to be criticised occasionally, as it may reveal to us short- 
comings which we had not before suspected, and lead to improvements in our 
practices, even if it should necessitate the copying of some foreign ideas and 
methods. While we do lead the worldin the output of our blast furnaces, 
converters and rail mills, there are many lessons we may yet learn from our 
transatlantic rivals. 

It is a conspicuous fact, which was frequently brought out in addresses 
made at the meetings, that America is indebted to England for nearly all our 
iron and steel metallurgical methods, and while our iron and steel engineers 
have taken precedence in developing the mechanical engineering features of 
the works, they have not been noted as originators of new metallurgical pro- 
cesses. The names of Huntsman, Cort, Neilson, Heath, Mushet, Beesemer, 

Siemens and Thomas stand pre-eminent as English metallurgical discoverers, 
and no list of Americans can be named who can by any stretch of the imagina- 
tion be compared with these as great orginators and discoverers in iron and 
steel metallurgy. The one American engineer whom by common consent is 
accorded the first rank among American steel works engineers, the late A. L. 
Holley, was strictly a mechanical engineer, and his work was in improving 
the methods of handling Bessemer steel and not in the process of making it. 
Of those who have brought our practice to its present stage of progress, such 
as the brothers Fritz, the two Joneses, Forsyth, Fry and Hunt, there is not 
one who has contributed to it any original metallurgical idea. They have 
merely as mechanical engineers adopted the leading ideas of the foreign 
metallurgists, invented and improved machinery for carrying out these ideas, 
and have shown extraordinary skill as organizers of men and machinery in 
such a way as to turn out vast amounts of product. 

There is nothing in the character of the American mind which prevents it 
from producing great iron metallurgical discoveries, for we have invented 
many processes for the extraction of other metals from their ores; but the 
reason it has not done so heretofore in iron, seems to be due to the fact that 


past years has not been conducive to such discoveries. An American iron 

master and his engineers have in the past had no opportunity to make discov- 

eries. In times of dull trade there is no money available to spend for costly 

experiment. When trade is brisk all the energies of master and men must be 

centralized on the single work of increasing the output and piling up the 

profits or extending the works, and there is no time of leisure to devote to 

experiments. No great discovery in metallurgy has been made and brought 
into actual use without years of hard work, patient study, and costly experi- 
ment. The letter which Sir Henry Bessemer transmitted to the Pittsburgh 
meeting, published in the Journal of October 11, recounting the story of his 

invention of Bessemer steel, gives rise to the question, What American iron- 
master or metallurgist, even if he had conceived the idea at or before Besse- 
mer’s time (as William Kelly did, in fact), could have done what Bessemer did 
to bring the invention to asuccess? Who could have spent the money and 
time that he did, in spite of discouragements and obloquy for years, to develop 
an idea which was denounced on every side as a delusion ? 

In the development of the mechanical engineering of iron works, which 
has been the especial work of Americans, there has been no such difficulty. 
Each step forward, in the way of improved machinery for handling, brings an 
immediate financial return and encouragement to gofurther. Hence the engi- 
neers have had a chance in this country which the chemists and metallurgists 
have not. 

The time has now come, however, when metallurgical discoveries ought 
to be as much expected here asin Europe. Many of our establishments are 
now ona solid basis, possessing great wealth, mechanical equipment which 
ought to be good enough for ten or twenty years without further improve- 
ment, excellent organization of both technical and manaying staff, and finely 
equipped chemical laboratories. Some of these works should be able not only 
to develop students and discoverers, but to provide them with sufficient money 
for metallurgical experiments. 

Another path in which the American works can now develop is in that of 
reducing wastes of fuel and of material. Now that mechanical engineering 
has developed machinery to such an extent taat the smallest possible amount 
of manual labor is required, the engineers might be allowed to take a rest in 
this direction and devote themselves to perfecting the steam boilers and 
engines and furnaces, with a view to saving fuel. The question of coking our 
poorer coals should be studied and methods adopted of saving the valuable 
products now thrown away in the waste gases. The waste in crop ends, in 
scaling, in fluxing, etc., should also be stu lied and remedied. 

If the owners of our larger works would pay some attention to these ques- 
tions it would result before long in removing the reproach that we are behind 
Europe in these matters, and might in time enable Americans to point toa 
list of metallurgists who would rank with the English names above and with 
the list we already have of mechanical engineers.—[Engineering and Mining 
Journal. 





A Tower tor Chcago. 

A tower of iron and steel, 1,500 feet high, has been designed by Charles 
Kinkle and G. R. Pohl, architects, of Washington, D. C., to be erected in con- 
nection with the World’s Fair, at Chicago, and it is said that a number of 
capitalists in New York, Washington and Chicago are behind the enterprise, 
and willerect the structure without asking aid of the fair managers or any- 
body else. The only name given is that of M. B. Baily, a contractor and 
builder, who is one of the incorporators. The tower, according to the report, 
is to be erected within a mile of the commercial centre of the city, regardless 
of the location of the fair, be permanent and cost $200,000. The base will be 
480 feet in diameter, with a “skeleton of steel-framed lattice work on 16 
hyperbolic curved legs ;” and there are plans for a hall with a capacity to seat 
30,000 people, and a hotel with 4,000 rooms in the structure, space for the pub- 
lic library, rooms for the Grand Army, public institutions, etc. ‘There are to 
be eight elevators for the first 100 feet, fourto 200 feet, four to 400 feet, and 
two tothe top. The floors will be 33 feet apart. 





A Monstrous Casting. 

An immense casting, probably the largest ever undertaken in the history 
of the Bethlehem Iron Co., is in progress to-day. The time required for the 
melting of the metal used will be five hours. All the cupolas, six in number, 
in the Bessemer department are in use for this casting, besides No. 1 and No. 
2 blast furnaces. The metal tapped from the cupolas in the Bessemer convert- 
ing department will be taken to the mold in the ordnance plant in transfer 
ladles placed on trucks and drawn by the company’s narrow gauge locomo- 
tives, five or six in number. The preparation of the mould required from four 
to five weeks, and was made under the direction of Chief Engineer and Super- 
intendent John Fritz, assisted by Chief Founder Michael Bitler and his assist- 
ant, Nicholas Ulrich. The casting is to be used in the construction of the 
armor plate mill in the ordnance department now in course of erection.— 
[Bethlehem (Pa.) Times, Oct. 27. 





Another Victory for Nickel-Steel Armor. 

Some armor plates of nickel steel, made by Schneider & Co., of Creusot, 
for a Chilian iron-clad, have been officially tested at Garve, France,-with results 
equally as good as those obtained at the recent Annapolis trials. The plate 
chosen measured 18.32 feet by 6.75 feet, and 5.31 inches to 8.07 inches in thick- 
ness, The gun used was of 6.4 inches calibre, and the projectiles were of 
chilled cast iron. Three projectiles were fired, with a striking velocity of 
1,463, 1,459 and 1,564 feet per second. These energies were more than sufficient 
to send the projectiles entirely through an iron plate of the same thickness 48 
the steel plate, but after the fire the plate under trial presented but three 
slight cracks, all starting from the point where the first projectile struck. 





the conditions under which the American iron industry has existed during 





Neither the backing nor the bolts suffered. 
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AMONG ‘THE IRON MINES. 





Lake Superior Shipments of lron Ore :— 

Lake shipments of iron ore from the mines of Lake Superior, for the 
season of 1890, up to Wednesday, October 22d, are as shown by the appended 
statement, condensed from the Marquette Mining Journal: 

MARQUETTE RANGE. 
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The figures show that lake shipments from the mines are holding well up 
to the volume of last year, despite the diminution of output from several of the 
mines at Ishpeming, caused by the recent strike. The men have returned to 
work, and the mines affected by the strike being again in operation, it is 
reasonable to suppose thai there will be no further falling off in output while 
navigation lasts, and that the gain over last year’s shipments by lake already 
made will be held until the close of the shipping season. The mines are now 
1,114 379 tons ahead of their shipments by lake at this stage of the season a 
year ago. 


Lake Superior Mining Notes :— 
MENOMINEE RANGE. 

Underground work has been resumed at the Glidden. The mine has been 
supplied with a new hoisting plant.—[Florence Mining News. 

A nice little body of ore is being opened up between Nos. 1 and 2 Cyclops, 
under the sandstone. From the present indications the product of the Cyclops 
for next year will greatly exceed that of this year.—[Florence Mining News. 

The Loeftelholz Exploring Co. has struck a fine vein of Bessemer ore at 
its exploration at Waucedah. The vein is said to be six feet wide, and widen- 
ing out as depth is attained, and the ore of a fine quality.—[Florence Mining 
News. 

Work at the Mammoth has been suspended for the present—probably 
until Spring, providing the company can make satisfactory arrangements with 
the fee owners. The exploration looks very encouraging, there being good 
ore in one portion of the shaft, but the management prefer to wait until Spring 
before continuing the work of development.—[Fliorence Mining News. 

A blast at the Wagner exploration cut a stream of water of greater volume 
than the pump could handle, and it was drowned. The accident delayed work 
but ashort time. The work in the drift is showing up well and will probably 
cut the ore vein before many feet of ground are left behind. Considerable ore 
has been raised in the work of sinking.—[Diamond Drill, Crystal Falls. 

Work is to be resumed at the May mine. The property has been idle all 
Summer. Considerable work has been done on the property at different times, 
and a vein of ore of good width shown. The interested parties, being Negau- 
nee gentlemen, will develop the mine as rapidly as possible.—[Diamond Drill, 
Crystal Falls. 

The Mining News is authority for the statement that in the Baird property, 
Florence county will have another shipper next year. 


GOGEBIC RANGE. 

Capt. Wm. Kuowles has had a party of St. Paul capitalists on the west part 
of the range, looking over the Upson district and another company has been 
formed. Capt. Kuowles has done, and is doing, much to attract capital to the 
rauge, and is getting it interested in developing new options.—[Florence Min- 
ing News. 

The new working shaft at the Jupiter is going down rapidly under the cir- 
cumstances. The management claim to have 30 feet of good ore in the cross- 
cut from the old shaft, and there is a natural anxiety to get down to it, and 
to develop during the Winter season.—{Florence Mining News. 

The shaft at the Minnewawa is now down toa depth of about 4oo feet, and 
the showing is most encouraging at present. The shaft is bottomed in ore of 
a fine quality, and there is every indication that a very rich lens has been 
struck.—[Florence Mining News. 

Representatives of the parties who bought an interest in the Geneva 
property have been on the range this week, and preparations are being made 





company are realized, and a large deposit of ore is found, it will be of much 
importance to that part of the range.—[Florence Mining News. 
A Plummer, Wis., special to the Ashland Press, says: The mines in this 
vicinity are looking well, the Sampson showing up good. The shaft is now 
down to a depth of 208 feet, the cross-cut which is being driven south from the 
shaft is now down 35 feet. They have passed through several small veins of 
ore, and in fact the whole of the cross-cut is mostly ore. It is thought that a 
large body of clean ore will be found before reaching the foot-wall, which is 
some 8o feet or more from the end of the cross-cut. 
MARQUETTE RANGE. 

The Dexter is showing considerable fine ore, and will probably make a 
fair shipment another season. They are producing ore very rich in manga- 
nese that commands a ready sale at good price. Geo. R. Parsons, of Ishpem- 
ing, is general manager.—[Florence Mining News. 

Figuring the product of the mines of the Ishpeming basin, says the Ish- 
peming /ron Ore, we secure conclusions that are of a very pronounced char- 
acter. The list is a formidable one, and the total production of a magnitude 
which is pleasing to all the people of Ishpeming. It represents an enormous 
expenditure in the way of equipment, a vast treasury in the direction of money 
paid to labor. In the latter channel no other mining region extant can show 
a better average when all the conditions are taken into consideration. We 
append the list and the ore each has to its credit: 








Lake Superior. 5,001,065 | Saginaw. 439 378 
Cieveland......... 4,129,423 | Sa isbiry 678 524 
Lake 4ngeli 1 772,027 | Detroit... 1-4,712 
Ero’: Cis :....; - 1,2t9,9°9 | Fitch....... 15 937 
gg ee SER «es 1,°55,296 | East New York oath 64,957 
WV ARENT OD... .ccciseacevscicivecdapnapsscuttienanins 1,08) 524 — 

OME “TOW ic caiatinscetactedu en secicoshcauhssaaebuuntvasccadsvie tobhasenddedicbicccestadees dia taacibebma amare 15,947,070 


Here then we have a grand total of 15 947,070 gross tons produced by the 
mines of the [shp+ming basin, over one-half of the entire shipments from the 
renowned Marquette range, which has a credit to date of 31.399 176 gross tons. 
Giving an idea of the magnitude of the mines of the Ishpemiug basin, the fol- 
lowing figures with reference to other Lake Superior ranges will be of inter- 
est. The latter have produced as follows: 





MO GED so isscnceccauekeiavcessenapeadessaateiese 31,309,175 | Vermilion............... 3,096,877 
BE MOTH MEC..4,cccesecccnceiesarccseees wtbbanctaies II 047,220 —_  -— 
Is vatgccersbensecconcssunvertntsalaaensnuenele 7,389, 21 NED  scaiiinmasinsaiecauiniesiss- abana 52,842,993 


VERMILION AND MESABA RANGES. 


A large amount of exploring will be done on iron flands on the eastern 
part of Mesaba range this Fall and Winter. A number of properties of the 
big Mesaba Iron company will be looked over by iron men, who hope to lease 
them in the near future for active operations, while all the way through toward 
Grand Marais the range will see a beginning of the activity it deserves.— 
{Duluth Herald. 





English and American Furnaces. 

The progress of Americin blast furnaces is shown by the record read by 
Mr. Gayley before the Institute at New York. In 1876 the Isabella made 28,000 
tons in 12 months, at an expenditure of 3,000 pounds of coke per ton. In 1889, 
No. 8 Edgar Thomson made 113,000 tons, consumption of coke 1 920 pounds 
perton. In the discussion of this paper Sir Lowthian Bell gave a comparison 
of blast furnace practice at Braddock, Pa., with that in the Cleveland district, 
Eng., as follows: 








Cleveland | Pittsburgh 

















furnace. | furnace. 
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He concluded by stating that it was probable that both the Pittsburgh 
furnace and the Cleveland furnace were working under the best conditions for 
the ore and fuel, and that if the rate of driving of the Pittsburgh furnace were 
either increased or diminished, the results would not be as good, while with 
the Cleveland furnace no better results would be obtained by more rapid 
driving. 





lron Ore Discovered by Lightning Strokes. 

Commenting upon a report that a house in Ohio, supposed to be situated 
over a bed of iron ore, has been struck by lightning eight times within three 
years, a writer in the Chicago /ournal of Commerce says: The truth is that 
alliron ore deposits are not confined to the several well-kaown localities of 
the United States where they most abound. If careful observation was made, 
undoubtedly many new fields might be opened up in places where the pres- 
ence of iron is not now suspected. The writer, in his youth, lived on a farm 
in Southern Wisconsin, on two acres of which lightning had struck, it was 
estimated, at least forty trees. No sane man could for one moment suppose 
that the stricken trees of themselves possessed sufficient metallic attraction 
for the lightning to single them out for destruction. The suggestion made 
at the time, that underneath these two acres was a bed of iron ore, has never 
been effaced; yet it is doubtful if ever any other person noticed the peculiar- 
ities of that particular plat of ground. 

Nature seldom errs in her indications of mineral wealth, and makes elec- 
tricity a prominent agent in determining the location of iron deposits near the 
surface. Hence if a forest at any point shows unusual effects of lightning, o1 
ifa house becomes a peculiar attraction for it, it might pay tu engage an 





to increase the facilities for development work. If the expectations of the 


experienced prospector to develop the hidden ore. 
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ON THE STRAINS IN SINGLE RIVETED JOINTS. 





In the course of some recent correspondence between this office and Mr’ 
James E. Howard, of the Watertown Arsenal, some points concerning the 
shape of test pieces of boiler plate, and the distribution of strains in single 
riveted joints, were discussed, which may be of interest to readers of the Loco- 
motive. 

Tests made at the Arsenal are executed upon strips ten inches long and 
an inch and a half wide, and of the thickness of the plate as rolled. Strips of 
these dimensions compare well with larger specimens, say 5 or 8 inches wide, 
and 15 or 20inches long. Substantially the same results are obtained, whether 
the specimens have enlarged ends or parallel sides. Inasmuch as strips of the 
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dimensions given above (7. ¢. 10x14”) appear to allow unrestricted flow of 
the metal, so far as form is concerned, it seems fair to consider that they rep- 
resent the true qualities of the material, and the indications that they give are 
entitled to confidence in designing riveted joints or other built-up forms. 

The strength per unit of area, along the net section in a riveted joint, 
depends upon a number of conditions which vary considerably in different 
joints, so that the tensile strength of the net section in some joints largely 
exceeds that of the strip, and in others falls far below it. The conditions in 
perforated test specimens are in some respects quite similar to those existing 
in a joint; but yet there is enough difference to cause them in many cases, to 
give results appreciably different from those obtained from the joints them- 
selves. 

The simplest form in which a joint can be studied seems to be that repre- 
sented in Fig. 1, where an annealed steel plate with drilled holes is riveted 
between two other plates, using one line of rivets. This corresponds to one- 
half of a single riveted butt joint, in which the covers are extended to a suffi- 
cient distance to be grasped in the jaws of thetesting machine. In this joint we 
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eliminate many of the influences which tend to complicate the study of most 
other joints. The stresses radiate from the rivet holes, as in Fig. 2; the metal 
about the holes is left in its normal condition, on account of using drill holes; 
and there is no bending of the plate as in a lap joint. 

It will be seen that in pulling against the rivet holes we change the con- 
ditions from a perforated plate in which the stresses pass by the holes. To 
take an exaggerated case for iilustration, suppose we had an excessively wide 
pitch of rivets as in Fig 3, and a correspondingly perforated plate, as in Fig. 
4. The concentration of stress at the rivet holes in the one case would tend 
to cause fracture in detail, the metal first separating at the sides of the holes 
and then tearing across; whereas, in the perforated plate, the percentage of 
metal removed being small, the stress on the net section would remain sub- 
stantially uniform. : 

If the rivet holes are punched, and the pitch very close, the cold harden- 
ing of punching might impart increased strength to the entire net section ; 
while in a wider pitch, the punching would be an element of weakness by 
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destroying a part of the ductility of the plate at the points where this ductility 
is most needed. These same considerations apply to wide and narrow grooved 
specimens. (See Figs.5and6) The narrow one has the entire net section 
re-enforced by the surrounding metal, while the wider specimen merely begins 
to tear out at the edges on account of the larger, and consequently more rigid 
section of metal on either side of the groove. (Of course it will be understood 
that all these effects are exaggerated in the cuts ) 

A riveted joint gives the best result when the net section is most re-en- 
forced by the solid section of the plate, or when the stress is substantially 
uniform over the net section extending from rivet hole to rivet hole. 

When rivet holes are enlarged, the metal is stretched more at the sides of 





the holes than at the middle of the pitch (7. ¢. at 2 + in Fig. 7), and a metal 
which in the tensile strip shows a large stretch near the maximum load with a 
small change in the load, seems particularly well adapted to distribute the 
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stress from the rivet hole to the middle of the net section. In case this is an 
important point it will readily be seen what a variety of conditions we may 
have in different grades of metal. 

The foregoing are some of the considerations which make a simple joint 
appear complicated when it is examined closely. There are numerous other 
considerations of a similar nature, one of which is the effect of temperature 
on the strength of the metal. Tests have been made at Watertown at 200°, 
250°, 300°, 350°, 400°, 500°, 600°, and 700°, Fah., the highest strength being found 
in the neighborhood of 500° Fah.—_[The Locomotive. 





CENTRIFUGAL STEAM PUMPS. 





A very compact centrifugal steam pump is illustrated herewith. It is 
made in sizes varying from 1% inches to 30inches discharge openings, with 
capacities of 100 to 50,000 gallons per minute. The manufacturers, Morris Ma- 
chine Works, Baldwinsville, N. Y., claim to be the oldest as well as the largest 
firm engaged in this line of manufacture in this country, and their annual sales 
exceed those of all other makerscombined. The pump shown is of the double- 
suction variety. Being without valves, these pumps will readily handle grain, 
coal, etc., without injury to themselves in any way. They are used largely for 
wrecking purposes and sand pumping, drainage and irrigation, nearly 16,000 














of their pumps being in use. Prominent officials of the United States War 
Department evidently consider these centrifugal steam pumps as being 
superior to all others as witnessed by the recent order sent from the depart- 
ment for pumps to control the locks at the Sault Ste. Marie Canal, while com- 
mercial and mining experts amply endorse the manufacture ; $18,000 worth of 
pumps having recently been shipped to Mexico for mining purposes. For 
tables of capacities, prices, etc., address the makers, Morris Machine Works, 
Baldwinsville, N. Y. 





lron Amphitheater in the City of Mexico. 
The Riverside Bridge & Iron Works, of Paterson, N. J., have closed 4 
contract with a Mexican syndicate to erect an iron amphitheater in the city 
of Mexico that shall cost $25,000. The amphitheater building will have an 


| iron dome 75 feet high and 200 feet in diameter. Bids from abroad were far 


in excess of these figures. 
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THE ERWIN HYDRAULIC ENGINE. 





The accompanying illustration represents a combined steam pump and 
water motor, manufactured by the Erwin Hydraulic Engine & Steam Pump 
Co., 51 Canal street, Chicago. The Erwin hydraulic engine is formed by the 
combination of their water motor attachments with any of the various styles 
or sizes of steam pumps, whereby any steam pump may be made to perform 
the two-fold duty of a steam pump and high speed engine. The motor attach- 
ment in no way conflicts with the ordinary use of the pump, but instead it 
greatly enlarges its field of usefulness. While the ordinary steam pump can 
be used for pumping water only, this combination can, in addition thereto, 
be used for driving all kinds of machinery. By closing the pump valves and 
opening the motor valves the water contained in the pump will, as the pump 
is operated, be driven with great force upon the motor wheel, whereby the 
wheel will be rotated with great speed and power, the speed varying from 500 
to 2,000 revolutions per minute, according to requirements, the same water 
being used continuously as long as the pump is operated. By reversing the 
position of the valves, thus closing communication with the motor, the pump 
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THE ERWIN WATER MOTOR. 


may be used in the ordinary way for pumping purposes. Motors can be 
readily attached to all pumps now set up and in use. Inthe latter case it is an 
important consideration that a fine high speed engine is thus produced at the 
small additional cost of the motor only. The condition of fire and other 
pumps, otherwise seldom operated, is improved by use, and their value, owing 
to their two-fold capacity, greatly enhanced. Aside from their two-fold use, 
the above device has many great advantages as an engine only. 

First.—It runs noiselessly, and with steady, uniform movement. 

Second.—Owing to the rotary movement, there is no vibration, and ex- 
pensive foundations are unnecessary. 

Third.—Engineers are not needed to operate the engine. It is simple and 
durable, and requires no more attention than an ordinary pump. 

Fourth.—Dynamos may be attached directly to the driving shaft, belts dis- 
pensed with, and but small space required. 

Fifth.—Any given motor may be used for greater or less horse-power, by 
changing size of nozzles furnished. 

Simultaneous two-fold use.—Pumps used for driving machinery may be 
simultaneously used for feeding a boiler. The makers are prepared to furnish 








THE ERWIN DUPLEX HYDRAULIC ENGINE. 


acombined pump, motor, dynamo and steam boiler. By this combination a 
dwelling or store may be supplied with water, heat, power and electric light, 
while the pump may be simultaneously used for feeding the boiler with water. 
Its actual power has been fully demonstrated by careful break-tests to show an 
efficiency of about 85 per cent. of the full power of the pump. The manufact- 
urers claim for their water motor, as proved by accurate comparative break- 
tests, to be of higher efficiency than the best heretofore made. These com- 
parative tests, they state, were all made by a disinterested and eminent 
hydraulic engineer, at the same time and place, and under precisely the same 





conditions, and they assure the public that their motors have no equals in 
efficiency. Owing to its two-fold capacity as a pump and motor, this engine 
is especially adapted to be used in creameries, breweries, laundries and tan- 
neries ; while for electric lights and water power for cities, it will be found 
peculiarly applicable, and a very important factor in those lines. There are in 
the United States a large number of city water works, erected and maintained 
at great cost, which are used principally, if not solely, for fire protection. 
Also many places where three or four hours’ pumping each day is all that is 
required to supply the reservoir for 24 hours. As thus used they represent a 
vast amount of non-productive capital, which, by this invention, may be put to 
a highly remunerative use. At a comparatively small additional cost many of 
the high duty steam pumps now made may, by this motor combination, be 
transformed into high speed engines, having no superiors for running dyna- 





THE ERWIN HYDRAULIC ENGINE. 


mos, through the medium of which cities may be supplied with electric light 
and power, and the great expense of a separate additional plant for such pur- 
poses thereby avoided. These motors are fully protected by broad patents in 
America and the principal European countries. Additional information may be 
had by addressing the manufacturers as above. As an evidence of the favor with 
which the Erwin hydraulic engine is received, it has among others, been 
endorsed by and formed in connection with the pumps of the following steam 
pump companies: The Hooker Steam Pump Co., the Buffalo Steam Pump Co., 
the Worthington Steam Pump Co., the Smith & Vale Steam Pump Co., the 
Marsh Steam Pump Co., and the Hooker-Colville Steam Pump Co. Three of 
these engines are now being operated at the Chicago Industrial Exposition, 
driving, respectively, a dynamo, a fan, and a blower. 





Tools, Dignity and Civility. 

A gentleman bought some machine tools of a certain firm, and not receiv- 
ing them when promised, wrote, requesting to know why they were not deliv- 
ered. To this he received no reply. Waiting:’for three days longer than it 
would take for an answer, he telegraphed briefly: ‘Send tools at once or let 
us know why; in great need ofthem.” This broughta reply from the super- 
intendent, who fancied that this called for what he thought was a dignified 
rebuke. So he answered: “Tools will be sent when we are ready; not 
before.” The customer took the next train to the works—only one hour’s 
ride—and brought the telegram with him. He ignored the superintendent, 
and went to the president with his grievance, who, being a sensible man, soon 
arranged matters to the buyer’s satisfaction. Then the president interviewed 
the superintendent, and gave him some good advice on the subject of polite- 
ness in trade, which it is to be hoped he profited by. 

Human nature is weak, and the best of us are liable to err; but it is a bad 
thing to err on the side ofincivility. No matter how large or how small an 
order may be—five cents or fifty thousand dollars—the buyer is entitled to 
courteous treatment and prompt attention. The mouse gnawed the lion free 
of the net, and the five cent order man may know a fifty thousand dollar order 
man, whom he will take where he will be well treated. Civility pays every 
time. Itis acarlinal point in business, boors should remember that rudeness 
always recoils upon those who exhibit it—[Manufacturer and Builder. 





The Great Nickel Enterprise. 

S. J. Ritchie, T. W. Cornell, Geo. G Allen, of this city, and Judge Burke, of 
Cleveland, have started for Sudbury, Ont., to meet the party of Eaglish iron 
and steel men who are making atourofthecountry. The nickel deposits will 
be looked over. Garnier, French expert, who came over to test the Sudbury 
syndicate’s nickel, has gone back to France under contract to return early 
next year and superintend erection of big works in Cuyahoga valley, near 
Cleveland, for reduction of the ore and extraction of nickel. He has a process 
for elimination of sulphur.—[Akron, O., Beacon. 





The Cost of Firing a 110-Ton Gun. 

According to a calculation made by the Zconomiste Belge, the cost of firing 
a 110-ton gun is, in round numbers, $832, divided as follows: 990 pounds of 
powder, $380; 1,980-pound projectile, $435; silk for cartridge, $17—$832. But 
this is notall. The 110-ton gun, it appears, can be fired but 95 times, and 
after that becomes incapable of being used, and requires repairs. Now, the 
cost of the piece being $82,400, it is necessary to estimate the costs of wear at 
about $868 for each shot, thus raising the cost of each charge to $1,700. 
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A NEW TRIPLE COMPOUND ENGINE. 





The accompanying illustrations show side and end sectional elevations of a 
novel arranged triple compound engine, recently brought out by Hjlete, John- 
son & Co, 156 West Ohio street, Chicago, Ill. As will be seen from the side 
elevation the main valve is in fact a rotary engine by itself. The small valve 
above is a reversing valve. Steam being admitted to the main valve rotates 
it. and by means of the ports is worked successfully through the three parts 
of the main cylinder. The engine can be worked either condensing or non- 
condensing. There is no link motion or complicated valve gear, and the 
engine reverses by a single movement of the reversing valve. The main 
points urged in favor of this engine are that it effects a large saving of steam, 
can be made as cheaply as any single cylinder engine, and can be handled by 
any one who can run an ordinary slide valve engine. One of these engines 
can be seen at work at the factory of the manufacters. 





An English View of the New Tariff. 

Whatever may be the opinion in Europe as to the effect of the new Ameri- 
can tariff, the views of those who ought to know on the other side of the 
Atlantic are certainly more sanguine. Being solely interested in the iron 
industry, we observe that our protectionist cousins in the trade are expecting, 
and preparing for, a grand boom. A cable received recently announced to us 
that most of the great iron and steel companies in Pennsylvania are enlarg- 
ing their capital. The Pennsylvania Steel Co. has increased its capital from 
three to five million of dollars; the capital of the Phcenix Iron Co., will be 
increased by one million; the Bethlehem Iron Co., which has a contract 
for armor plates, proposes to increase its capital from three millions to 
five millions ; the Cambria Iron Co. proposes an increase of one million; the 
Thomas Iron Co. has made its capital $2,500,000. We further learn that the 








INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Moore Structural Iron Works, at Grand Rivers, Ky., has been incor- 
porated with a capital stock of $150,000 

The Great Northern Iron & Steel Co., capital $2,000,000, have filed arti- 
cles of incorporation at Duluth, Minn. 

The J. N. Sarborough Manufacturing Co., of Americus, Ga., will be 
organized with a capital stock of $100,000, to manufacture automatic car brakes. 

The Detroit Plumbers’ Supply Co. has been organized at Detroit, Mich., 
with a capital of $20,000, to manufacture plumbers’ goods and sanitary spe- 
cialties. 

The Cavener Railway Power Transmission & Brake Co., Chicago, has been 
incorporated; to manufacture railway appliances; capital, $200,000; incor- 
porators, Alexander R. Cavener, Thomas R. Freeman and Harry C. Whitehead. 

The American Steel Post & Pole Co., Chicago, is a new concern which has 
been formed to manufacture and sell steel and metal poles of all kinds ; capital, 
$100,000 ; incorporators, Thomas J. Thorp, Thomas Bennett, William H. Her- 
rick. 

The Columbia Steel Car Co. has purchased a site for the erection ofa 
plant for the manufacture of steel cars. It lies in the town of Maine, about 
14 miles northwest of Chicago, and is located between the Northwestern and 
Wisconsin Central railroads. 

The Belding Motor & Manufacturing Co. has secured ten acres for a site in 
the manufacturing district between the Cragin and Pacific Junction, extreme 
northwestern portion of Chicago, at the reported cost of $67,000. Three or 
four hundred men are to be employed. 

A $100,000 stock company to start a plumbers’ supply factory has been in- 
corporated at Bessemer as the Alabama Pipe Co., by F. H. West, of Bessemer ; 
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A NEW TRIPLE COMPOUND ENGINE. 


Cramp Shipbuilding Co. (Philadelphia) is doubling its capacity, and enlarging 
its capital to five mil.ions. All this looks very hopeful, and we only trust that 
our friends, although rivals in trade, will not be disappointed. The iron and 
steel interests in the the United States have worked most perseveringly with 
a distinct object in view; they have secured a most prohibitory tariff with the 
aid of their political friends, and they ought now to make hay while the sun 
shines, and to make it quickly. When the country once begins to feel the 
effects of the protectionist policy @ outrauce now initiated, such a reaction 
will set-in against its authors as to undo all their work, or we are very much 
mistaken.—[Iron (London). 





Important Change in the Illinois Steel Company. 

The stock of the Illinois Steel Co., Chicago, Ill., advanced ro points on the 
Boston stock board Thursday, going from $88 to $99. In explanation is offered 
the statement that a combination of iron men is trying to secure the control 
of the company in the interest of O. W. Potter, who retired from the chair- 
manship of the executive committee a few months ago, owing to dissensions 
in the management. The Iilinois Steel Co. is a corporation with an authorized 
capital of $25 000,000, and about $17,000,000 in stock afloat. Convertible 5 per 
cent. bonds are also on the market to the extent of $5,000,000. There has been 
little demand for these securities for many months. The stock has been down 
to $88, and even lower. The Boston News Bureau says that the price at which 
the Potter syndicate is negotiating the stock is $120, less commission, not to 
exceed $5 per share. Chicago and New York stockholders have already signed 
an agreement to sell their holdings, and now the more Eastern stockholders 
are offered the opportunity. Already many signatures have been secured, but 
some delay is experienced because of the illness of Mr. Nathaniel Thayer. 





lron Ore Discoveries in Nebraska. 

The recent discovery of iron ore deposits in the southeastern portion of 
Case county, this State, may result in incalculable benefit to Omaha, and this 
entire section of the country. The samples brought to this city show 70 per 
cent. of pure iron, and the deposit is said to be inexhaustible. Should the ore 
prove of quality, and be found in sufficient quantity to justify working, the 
saving in freight would alone render the discovery a veritable bonanza, It is 
understood that acompany is now being formed for purposes of development, 
and better and fuller returns may be looked for at an early day.—[Western 
Merchant, Omaha. 








D. McK. Sinclair and A. F. Bridge, of Whitewater, Wis.,and others. It pro- 
poses to manufacture soil pipe, plumbers’ supplies and wrought iron ware. 

Ground has been broken at Ticonderoga, N. Y., for the erection of a large 
plant for the manufacture of a hot air engine, invented by Woodbury, Merrill, 
Patten & Woodbury, of South Boston, Mass. The building now being erected 
is 148x8o feet, and will be followed by a large number of smaller buildings. 

A gentleman of large means and ability came to this city [New Birming- 
ham, Tex.| recently to look outa point for arolling mill. We are informed 
that he has made satisfactory arrangements, and will put up an extensive plant 
between this city and Rusk, about 800 yards from either city.—[New Birming- 
ham Times. 

The Radford Enterprise, of Radford, Va., reports that a company has been 
organized and chartered for the purpose of manufacturing iron pipe and con- 
ducting a general foundry business at Radford. The company starts off with 
an actual cash capital of $300,000 and proposes to commence at once the con- 
struction of a plant which, when completed, will be capable of consuming 100 
tons of iron per day, and employing 300 men. The following is alist of the 
officers of the company: President, James N. Gamble; Vice-President, W. C. 
DeArmond ; Secretary and Treasurer, Archer Brown; General Manager, J. K. 
Dimmick. 





Enlargements, Additions, Removals, Etc.:— 

The spike mill of the Midway Iron Co., Roanoke, Va., is almost completed, 
and work will probably begin within 30 days. 

The Phoenix Iron Works, Cleveland, are compelled to extend their capacity. 
They will, in a few days, determine on location, and proceed to erect extensive 
works, 

The iron foundry and plow works of the C. P. McWane Plow & Foundry 
Co., have been purchased by the Graham Land & Improvement Co. and will be 
removed to Graham, Tex. 

The A. Plamondon Manufacturing Co., has purchased 10% acres in the 
western part of Chicago, on which it proposes to erect works for the manu- 
facture of pulleys, shafting, etc. 

Westinghouse, Church, Kerr & Co. have purchased the old Cragin plant in 
the northwestern part of Chicago, and will refit the factories, employing about 
Ioo men in the manufacture of engines. 

Last week a charter was granted to the Pittsburgh Malleable Iron Co., 
Pittsburgh, Pa., to operate with a capital of $25,000. The directors are 
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BEST RECORD IN CANADA 
~ AND THE BLIZZARD NORTHWEST. 


Its Fire Surface is the largest in 


Wrought Iron; therefore cannot 


88 Lake St., Chicago, Ills. 


Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


HOT-WATE 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Rapid. 


No Bolted, Flanged or Packed Joints; therefore cannot Leak. 
Its Brick Casing entirely prevents loss of Heat in Cellar. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co,, 


Safe. 
Clean, 


HEATER 


proportion to Grate Surface. 







Crack. 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 
Over 20 Years in use, with never an Accident. 
Average cost of gas, % cent per hour per burner. 


396 Wight St., Detroit, Mich. 








INVESTIGATE AND YOU WILL BE 
CONVINCED. 


That Bauer’s External Boiler Flue Scraper is 
the very thing you need in your boiler-room. 

By its use you can remove all Scale and Sedi- 
ment from your boiler flues, keep them clean, with- 
out injury to the iron, and a set will last as long as 
your boilers. 

Read what others think of them: 






MINNEAPOLIS, MINN. 


ers and find them to be the most satisfactory of 


No. 427,456. 


THING that will remove the scale from the Lower 
Tubes. Yours respectfully, 
G. W. BsacH. (Minnesota Soap Co.) 


SOLE MANUFACTURERS 


Sensible Automatic Packing Co., 


63 South Canali St., CHICACO, ILL. 


Patented May 6, 1890. 








Frank Moore, T. R. McGinley, George Rollins, F. W. Seimon and F. B. Atter- 
bury. 

The Elliott Frog & Switch Co., East St. Louis, has purchased two blocks 
of land in the Aimes tract, and it is said they will erect new aud extensive 
works in the Spring on the property in question. 

Since the successful production of basic steel by the Southern Iron Co., of 
Chattanooga, Tenn., it is reported that they will put in a steel plant at Rock- 
wood, Tenn., that will be the largest in the South. 

The Pullman Palace Car Co., of Pullman, Ill., are completing arrangements 
for the erection of a repair shop at acost of $250,000. The building will be 
500x500 feet, two stories high, and will be thoroughly equipped in every respect. 

Immense new shops are being built at Buffalo, N. Y., for the Lake Erie 
Engineering Works. The plans provide for a machine shop, built on the gal- 
lery plan, to be 250 feet wide, and 112 feet deep. The foundry will be 230 feet 
wide and 112 feet deep. The machine shop is to be enclosed about December 
Ist, and the foundry about January Ist, both shops to be ready for business by 
April 1st, when 500 hands will be given steady employment. The buildings 
alone will cost $110,000, exclusive of the ground, and with machinery complete 
will cost $300,000. 

Furnaces and Works Starting Up :— 

The plate department at the Jefferson Iron Works, at Steubenville, O., whicy 
was destroyed by fire a few weeks ago, will be ready to resume in a few days. 
Work has been begun ou the rebuilding of the nail factory destroyed at the 
same time. 

The furnace of the Pulaski Iron Co., at Pulaski City, Va., has been lighted 
after 60 days of idleness. Thorough repairs have been made throughout the 
entire plant—the furnace relined, the machinery repaired and improved, a new 
Spearman gas valve put in, and other important modifications effected. 

The Illinois Steel Co. will, early next month, blow in three large blast fur- 
naces at its South Chicago works. These furnaces are 21x85 feet in size, and 
of 300 tons capacity each. One additional furnace is in course of construction. 
The offices of the company have been moved to a building just completed. 
This structure is of brown pressed brick and Bedford stone, fireproof, and cost 
$50,000. Its companion building, the new laboratory, is nearly ready for 
occupation. These buildings are located on the Strand facing the works. 





Fires and Accidents :— 


A fire in the casting-room of the Union Iron Works, Portland, Ore., 
recently destroyed property valued at $47,000. 

The Pillows & Hersys rolling mills, at Montreal, were recently destroyed 
by fire. The nail works were not damaged, but will be compelled to shut 
down, as supplies were drawo from the rolling mill. The loss is $80,000, 
insured, and 300 men are thrown out of employment. 

A portion of the shops of the Cincinnati Southern railway at Ludlow, Ky., 
burned on the 16th. Oae machine shop, one foundry, one paint shop, two 
Pullman sleepers, one Mann boudoir car, and two box cars were destroyed. 


Gents—We have tried your Bauer’s F!ue Scrap- | 


anything we have tried. In fact they are the ONLY | 


Ware’s Patent Anti-Bursting Flanges, 
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A SURE PROTECTION sGAINST ACCIDENTS FROM 
THE BURST'NG OF SOLID EMERY WHEELS AND 
GRINDSTONES. For full particulars and prices 
address 


EDMUND R. WARE, Inventor and Agent, 162 LaSaile-st., xoom 47, Chicago. 








An estimate of the entire loss is $65,000. The fire started from play fires built 
by boys near the shops. 


General Industrial Notes:— 

R. H. Cobb is reported as having purchased the Murray & Stevenson 
foundry at Anniston, Ala. 

Geo. Barkman, who has opened an architect office at 908 Main street, Rich- 
mond, Ind., would be pleased to receive samples and catalogues pertaining to 
the building trades. 

Several car loads of machinery, principally blast furnace engines, were 
consigned the other day from Witherow's Machine Shops, at New Castle, Pa., to 
Florence, Ala., and Bristol, Tenn. 

The rolling mill department of the United States Rolling Stock Co., at 
Anniston has completed a piece of shafting 25 feet long, 74 inches iu diameter 
and weighs 3,650 pounds. It was to be used in the works at Anniston, Ala. 

H. E. Collins & Co., the Pittsburgh agents for the Monarch magnetic 
separator, have removed their office from the Lewis Block to more convenient 
and suitable quarters in the new Bank of Commerce building, corner of Wood 
street and Sixth avenue. 

Carnegie, Phipps & Co.’s rod mill at Beaver Falls, went ahead of its previ- 
ous best record with 205,000 pounds of finished rods during a single day’s 
turn. The nail mill of the plant also made its biggest record on the same day 
by turning out 1,722 kegs of finished nails on 112 machines. 

M. J. O'Donnell & Co., 38 Columbus street, Cleveland, manufacturers of 
elevators, is a new concern which started up last March, and they report that 
they have far exceeded their expectations in the amount of business done. 
They closed three contracts at Columbus, O., last week. The works are run to 
their full capacity, and the outlook is good. 

Sealed proposals will be received at the office of the Supervising Archi- 
tect, Treasury Department, Washington, D. C., until 2 o’clock Pp. M. on the 19th 
day of November, 1890, for all the labor and materials required to furnish 
and fix in place complete the low pressure, return circulation, steam heating 
and ventilating apparatus, and to complete the plumbing of the United 
States Court House, Post Office, etc., building at Winona, Minn. 





How's This ? 

The excursions to Middlesborough, Kentucky, and Cumberland Gap, 
November 7 and 8, account of the great auction land sale of the Middlesbor- 
ough Town Co., will go via the Mount Vernon & Pan Handle Route, at the low 
rate of one fare for the round trip, tickets good returning 15 days. It isexpected 
that arrangements will be made to run Pullman palace sleeping cars through 
without change to accommodate people from Cleveland and vicinity. Address 
or call on the undersigned for illustrated pamphlet and full information, and 
remember the dates and route. C. Ll. Kimball, Ass’t. Gen, Pass’r. Agent, 101 
St. Clair street. 
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For Sale. 


The iron mines of the Central 
Virginia Iron Go., situated in 
Amherst and Nelson Counties, 
Virginia, on the Richmond and 
Allegheny Railroad and on the 
James River. | 

For particulars, apply to 


LL... DREITIER, 


45 Wall St., New York. 
WA7. EX. IzaaE*"ountaine. 


MANUFACTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, |} OFFICE AND worKS 


224 & 226 NORTH UNION St CHICAGO, I LL.U.SA. 

C t Cl d Laundry Machi d oth 
—" a ae PERFORsTED BRASS. PERFORATED TIN,  *84 Feattst, cor, Heckman, 
i335 Lexington Ave, - CLEVELAND, O. 
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oe ‘NEW DESIGNS. | 
Akron Planing Mill Exhauster) — cescar nerovemenrs incre 


is Eeffctual, Strong and Light Running. | 


The Akron Drying Apparatus 


for Lumber, Brick, Pottery and Sewer 
Pipe is an improvement over 


all others. SIMPLE IN 


Construction AND Operation i \g 


aan | 
The Akron Disc Wheel | W™RBose? | \¢ 


Indiana Machine Works’ 





CLIPPER, PLANER, MATCHER AND MOULDER 





will expell more air and smoke for power 








expended than any other constructed. tools FORT WAYNE, | —_— 
—o— IND. fF 
Cuts and prices on application. é 

PRICES LOW---SEND FOR CATALOGUE. f | 


A New and Sp'endid Companion to all the 


Metal Industries. 
Fully abreast of the latest inventions and dis- 
® * covertes, as well in the largest and coarsesé 


as in the smallest and finest af metal work. 


AKRON, ~ ~ OHIO. JUST READY. 
Price, $2.50. 


A Word about Heating and Ventilation of Factories, deeheessopt: = gipaienae 
The Akron Blast System The Metal Worker’s Handy-Book 


—OoF— 


RECEIPTS and PROCESSES 
Heating and Ventilation of Factories 


Being a collection of Chemical Formulas 
end Practical Manipulations for the working 
of allthe Metels and Alloys, including the 
D corat‘on and Beautifying of articles manu- 

factured therefrom, as well as their preserva- 

tion. Editec from verious sources by Wil.iam 

S the most successful one constructed. T. Bran: t, editor of “The Techno-Chemical 

A wrong impression exists regard- 

ing the cost of adopting it. To those 
who contemplate purchasing a heating 
apparatus, we would request them to 
write us. We will cheerfully furnish 
information and drawings free, and if 


Receipt Book’ and “‘ The Metallic Alloys. 
Illustrated ty 63 engravings. One volume, 
desired, one of our representatives will 
call, 


over 500 pages, 12mo elegantly bound in scar: 
let cloth, gilt, closely printed, containing 4 
PRICES LOW. 
RESULTS GUARANTEED. 





Sanaa etecepr Tm OereoRneaee: 








vast amount of valuable matter on all the 

Metals and Alloys, not to be found ia any 
other book in the English language. 

B@&~ Price $2 50, free of postage to any address in 
the world. 

BBA circular of 24 pages, showin the fo 
Table of Contents of this valuable book, i be 
sent free and free of postage to any one in any 


part of the world who will furnish us with his 
adaress, 
HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers & Import’s, 
810 Walnut St,, Philadelphia, Pa. 
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Railroad Fares at Greatly Reduced Rates 


—TO THE— 





GREAT LAND SALE, NOV. (9, 





FLORENCE, ALA. 


“The Pride of the Southland.”’ 





The most favorable location in the New South for the Capitalist, Manufacturer, Merchant, Mechanic and Farmer. 


Beautiful in Situation. 


Unequaled in Natural Advantages. 


Iron, Goal, Limestone, Cotton, Timber, Rich Lands, Grand Water Power, River Transportation. 


In three years the population of Florence has increased 500 per cent., and there is every prospect of a larger percentage of 


increase in the future. 


For Facts and Figures address 


UNION INVESTMENT CO. 


1001 Society for Savings Building, ar 


CLEVELAND, O. 





GALVANIZED IRON 


For Prompt Shipment. 


Every sheet guaranteed. 


The Cincinnati Corrugating Co. 
PIQUA, OHIO. 


(i g wauy & | 
\Bn. ww / 
Csr Bios” 


Ree noel 





Art Printing. 


Yes, ART PRINTING. Not the hybrid produc- 
tions, with a few distorted brass rules and a 
congruity of illy-balanced lines of type, palmed 
off nowadays as Art Printing. 


Ss eC nd for or come in and examine our samples 
of fine work of original design, with an elegant, 
modern and striking appearance. 


F fa you are in doubt as to what you want ana 
are undecided as to style, etc., you are just 
the party we want to see. We have a facults 
of pleasing the over-particular man. 


: Cor. St. Clair & Wood Sts. 
Telephone 852. 


CLEVELAND, O. 








kA PVE / By 
Or OG 


sag ee re mt 





STAMPED ORNAMENTS, 


Enrichments, Rosettes, Leaves, 


Galvanized Iron Cornises Building Fronts 


Send for catalogue and prices to 


GB», \\. Hl. MULLINS, 


150 DEPOT STREET, 
Salem. OO. 


J. T. WAGNER, Sales Agent, 
108 Chambers St., New York City. 








ALUMINUM 


Cowles Electric Smelt'ng & Aluminum Co., 


in enal'oy with«opper, ond $1 60 per pound 
when al oyed with i.on, the same being sub- 
ject to anaiysis. 


Mangarese Bronze, Aluminum and White Sliver 





THE CHEAPEST 


ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 


Factories on Columbus, Winter and Leos 
ard streets. 


Cleveland, O., U. 8. A. 





AS WELL AS THE BEST, 


Is offered to the trade by the 





© COMPLETE STEAM PUMP <<. @ 
l0 pe FROM $7T $75 


JEWS Bet | 


CLEVELAND, O 


Price, $: per pound for Aluminum contained 


a bananas 
GINCINNar, lo} 2 


MANUFACTURERS OF— 








Bronze. Heavy Castings a Specialty. 



































































‘Tae IRON TRApDP REvIEW. 





—————— 


NEW ILLUSTRATED | 


Catalogue 


NOW READY. 


€ontains a great variety of new machines, and 
all the latest improvements on our 
regular manufactures. 


MILLING MACHINES, 
SCREW MACHINES, Etc. 


THE GARVIN MACHINE CO. 


Laight & Canal Sts , 
NEW YoRE. 


The Parkin & Bosworth Co. 
CLEVELAND ACENTS, 


9 and ll South Waver St., CLEVELAND, 0. 





VICTOR COLLIAU, 


= 







Sole Manufacturer 


f= Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 
287 Jefferson Ave. 


DETROIT, MICH. 
JOHN ADT & SON, 


New Haven, Conn., 


cc} VUOMAUNNENUAGuaenavienuensnuensvUuesUUuiNdttlecinenes 
2 | Auoeaneneueeuesoeneuiesseeeaenisannte 





Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling packineey 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 


INDUSTRY FILE WORKS, | 
A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, sas 


Equal to the Best English 
File. 


Adjustable Drilling & Countersinking Machine. 





OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


Orrick & WORKS, 


48 COLUMBUS ST. 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


‘SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 
Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
- Lathes on payment. 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 

124 Fast Second St., Cincinnati, O. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 

The cheapest made. Send for 
prices. 


JAMES JENKS, 








Cap Lathe, $1.26. 













Palmer’s Gear Cutting Attachment 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St., PHILADELF AIA, PA. 








2 — THE MEYER’S ORIGINAL 


Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


3 Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


|,cCOX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 









G. W. STOCKLY, President. q34; TRACY, Vice-President. W. F. SWIFT eee * 
]. POTTER, Treasurer. . 8. POSSONS, Supt. w.if. POSSONS, Asst. Supt. 
8. M. HAMILL, Jr., Assistant Secretary. 





THE BRUSH ELECTRIC €0,, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CaRBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. 


The Brush Light Still Leads the Field. 


No ag ys in . son sae Se to Earn- 
ity, Reliability. ) ways the Chea 
5,000 Brush Are Lam now in use. Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. 8. A. 
a@ Agencies Everywhere. : 





ORDER DIRECT FROM THE 


IRON CLAD PAINT CO. iron ciaa paint co. 


Factory, 756477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, And get the genuine article, 


and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

4 FURNISHED both Dry and 

=° Ground in Oil. 


USED BY NEARLY ALL 
THE RATLROADA 


CLEVELAND, OHIO. 









CLEVELAND FOUNDRY. 
_HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels 


With or without axles, Street Railroad 
Woeels and Track Supplies. 


=z (Office 14 Winter At. 
= == cLuvELAND, o.| BOWLER & C8 










INTRICATE 
WORK 
A SPECIALTY, 


RING PLATE 


STOVE 7OPS 


(44 


STEEL - 
SEAMLESS 


' STEEL BOXES 
ANY SIZE 


eIiPe HOOK 


___LSTEEL CATTLE TR. 


STEEL CATTLE TROUGH. 
ee "| SEAMLESS 


BUC KETS,| 
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Shipman Automatic 
Steam Engine; peiro- 
leum, kerosene or 
natural gas fuel. Au- 
tomaticin fuel and 
water supply. Sta- 
tionary and marine. 
I, 2,4. 6and 8 horse- 
power single; 8, 12, 
16 and 22 horse- 

wer compound. 

© engineer. Send 
for catalogue. Mention /ron Trade Review. 
C. 4. PRESLEY, manufacturers’ supplies, 
a oe machinery, 24 So. Water St., Cleve- 
and, O. 








ONE BEST PULLEY 
ft, =-),\ ON EARTH. 


tw od 
ae if 


Wins Z/Acents WaNTED 
OHIO PULLEY & MACHINE CO, 
VVARREN.OHIO 








STRONG, WELL BUILT, SERVICEABLE 


STEAM 


‘ i2t0so 


. 






Adapted to HEAVY, CONTINUOUS WORK 


FOR DESCRIPTIVE CIRCULARS ADDRESS 





COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Ete. 


COLMMRIA UECTOR CO, CLEVELAM, § 








UNIVERSAL RADIAL. 
~ RADIAL DRILLING MACH 


y 


= = _ THREE DESIGNS. SIX 40 
| EMBODY ALL DESIRABLE FEATUR! 


1 72 PRICES$450.2°& UPHAR 











Retroit, Mich. 





war, UNIVERSAL RADIAL DR! 


CINCINNAT 














ENGINES} 


EVERY ENGINE TESTED UNDER FULL LOAD. @ 


CHANDLER & TAYLOR CO. INDIANAPOLIS. Ini 








Steam Jet Pumps, - From }4.00™ 
Automatic Injectors, - “ $5.00m9 
High Lifting Injectors, ss 96.00 
Shafting, Hangers,- - “ 91.00% 






2250. Co 
$5 65 ; St. 1 


vil.e Coke 


Lovuisviz 
Co.): Sout 


1425; Gre 
Coke Silvey 


I to 1% inch... 
2 to 254 inch. 
2% to 3 inc! 
3% to 4inch. 
4% to 4% inc’ 
4% to 5 inch.. 
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f 









° 
a 
o 
_ 
_ 
— 
B 
Qe 
s 
z 
4 
4 
cs) 
> 
= 
















































"THe 


Iron Trappe Revinw. 


13 








IRON AND STEEL MARKETS. 
PIG IRON. 


CLEVELAND (f. ©. b. cars, net cash): 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2 Gray Forge, neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
Scotch, $15 80. 


; 
CHICAGO (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
1700; southern Coke No. 2 Foundry, $15 75 
1050; Southern Coke No.3 Foundry, $15 25 
16 00; Southern Coke No1, Softeners, $15 75 
1659; Southern Coke No. 2, Softeners, $14 75 
15 50; Ohio Silveries No. 1, $18 0°@i8 753 
hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, $19 00@1950 ; Ohio 
Strong Softeners No. 2, $18 25@1875; Lake 
Superior Charcoal Nos. 1 to 6, $20 00@21 00; 
Tennessee Charcoal No. 1, $19 009@2000; 
Tennessee Charcoal No. 2, $18 50@19 50; 
Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@20 50. 


CINCINNATI (reported by Rogers, Brown & 
Co.): FounprRY Ixons—Southern Coke, No.1 
foundry, $15 25@ 575; Harging Rock Coke, 
No. 1 foundry, $1752@1802; Jackson Co. 
Stone Coal, No.1 foundry, $16 50@17 50; Ten- 
nessee Charcoa!, No.1 foundry 7 50@18 50; 
Hanging Rock Charcoal, No. 1 foundry, $21 00 
@22 oo. ILL [Rons—Srandard Southern Coke, 
grey forge, $13 25@13 75; Standard Scuthern 
Coke, mottled $13 00@13 00; Cold Short South- 
ern Coke, grey forge, $1200@1350; Strong 
Ohio Neutral Coke, grey forge, taf 16 co. 
CaR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 00 ; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$21 50@22 50. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 75@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $16 75 
@oo co; Ohio Softener No. 1, $17 75@o0 oo: Ohio 
Softener No. 2, $16 75@ 00 00; j}acxso* Co, Sil- 
veries, $180c@19 00; Lake Superior Charcoal, 

20 oo; sennessee Charcoal, $19 00; 
Southern Softener No. 1, $16 70@00 00 ; South- 
ern Softener No. 2, $15 75@0000; Southern 
Strong No. 1 Foundry. $17 75@oo 00; Southern 
Strong No. 2 Foundry, $16 75@00 00; Alabama 
Car eel, $24 co@o00 00 ; Hanging Rock Char- 
coal, $23 00@24 00. 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hor yn ye ca a gs ory No. 1, 
$15 09@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75@18 75; 
Southern charcoal, No. 1, $17 00@17 50; South- 
ern charcoal, No. 2, $16 50@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 17 50. ForRcE—Neutral coke, 
$3 7594 Cold short, $13 75@14:0; Mot- 
tled, $12 75@13 25. CaR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 co@19 00 ; 
Lake Superior, $22 50@23 oo. 


Sr. Louis (reported by Rogers, Meacham & 
Shields): Hot BLast CoKE anp CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
C ke No. 2, $14 75@15 25; Southern Coke No. 
$14 25@1475; Southern Grey Forge. $137 
1425; Southern Charcoal No.1, $17 oo, ad 
Southern Charcoal No. 2, $17 1750; ssouri 
Charcoal No. 1, $16 00@16 5); Missouri Charcoal 
No. 2, $'5 50@1600; Ohio Softeners, $18 00@ 
19 ra Can WHEEL AND MALLEABLE IRONS— 
Lake Superior, $21 75@22 25 ; Southern, $19 00@ 
2250. CONNELLSVILLE Coxke—Kast St. Louis, 
$5 65; St. Louis, $5 8o. 


DETROIT (reported 4 William F. Jarvis & 
Co.): Lake Superior arcoal, all Numbers, 
$20 0o0o@:0 50; Lake Superior (coke) Bessemer, 
$18 50@18 75 ; Katahdin (Maine charcoal), $23 50 
@24 00; Lake Superior Coke, Foundry, all 
ore, $18 59@19 50; Lake Superior Coke, Found- 
ry Cinder Mixed. foo oo@co 00; Standard Ohio 
Black Band, $18 25@1875; Southern No. 1, 
$16 50@17 00; Southern Gray Forge, $4 

15 00; Jackson Count Ohio) Silvery. $19 =8 
1050 O14 Car Wheel, foo co@00 00. Connells- 
vil.e Coke, $j 80. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 7<@ 
1525; Southern Coke No. 2 Foundry $14 25@ 
1475; Southern Coke No. 3 Foundry $13 75@ 
14 25; Grey Forge. $13 25@1375; Southern 
Coke Silver Grey,$14 I5 00; Southern Char- 
coal No. : Foundry, $17 50@1850; Southern 
Car Wheel, Standar branhe. $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 09@17 25; No. 2 Foundry, 
$16 00@16 25 ; Grey Forge, $15 co@15 25; White 
and Mottled, $14 02@14 23; Warm Biast Char- 
coal, $19 00@22 00; Cold Blast Charcoal $74 00 
@29 00 ; Bessemer, $17 50@'7 75. 





MERCHANT IRON AND STEEL. 
























































Flat Bar. 
1% to 4 by % to 1 inch...... 1 95 
4% to 6 by % to1 inch cone? US 
1% to6 oy SIG CO’ S TIM. <acocsecescenses srereesereed 3S 
1% & 1% by % to X% inch vee2 05 
Pe See To) eh eee 215 
%, % and K% by % to # inch...........000.. seaenena .2 35 
Round and Square. 
I to 1% inch........ seI 95 
2 to 2% inch... 215 
2% to 3% inch............ coss8 45 
3% to g4inch.. ° on2 95 
4% to 4% inch.......... 3 45 
OS 60 5 eG iedisenac 3 65 
Oval. 
LES tees 
5 PSY at es San nnnnRRRRRRR RRO REE ° 3s 
pesosnnsauseis kihaeeasical a 275 
| Ee sete 315 
Half Oval and Half Round. 
136 tO 3 INCH... ececece 
00 5 We ee saniebabbian : ée 
3 25 
sesevennnnaennnnnnssnnes eoreres seveececccccscecsooresS 45 
wtecsobeenshebentonn . sdanpncaaie ervcececcceccee OS 
_ Heavy Band. 
1% to6 by ¥ and -16inch.... 
1 to1% by 4 and 516 inch. "3 1S 
‘ to % by % and §-16 inch 2 45 
to % by % and 5-16 inch 2 95 








































































































































































Hoops. 
1% to 4, Nos. 13 to 15. 275 
1% to 2, Nos. 16 to 18...... 2 85 
1% to2, No. 19. 2 95 
1% to2, No. 20 3 05 
1% to 2, No. ar 3 15 
1% to 2, No. 22. 3 25 
15-16, 1 and 1%, Nos. 13 to 15 295 
15-16, 1 ANA 13h, NOB. 16 tO 18...ccccerseeeeeseeene ee 3 05 
15-16, 1 and 1%, NOS. 19 ANA 20......scerceceeseeees 3 15 
15-16, rand 1%, No. a1 3 25 
15-16, 1 and 1%, No. 22 3 35 
, Nos. 13 to 15 +3 I5 
» Nos. 16 to 1 3 25 
, Nos. 19 and 20 “3 35 
» No. 21 3 45 
» No. 22 3 55 
13-16, Nos. 13 to 15. 3 35 
13-16, Nos. 16 to 18 3 45 
13-16, Nos. 19 and 20. 3 55 
EGE, ING.. Bl oceceseencccceccccoseccsescsesseeccssseecoes covey, 3 65 
13-16, No. 22 +3 75 
» Nos. 13 to I5........ 3 45 
» Nos. 16to1 3 65 
» NOB. TG ANA Br cccccccccccccrscrcceccecesseccseccoses 375 
9 INO. BE ccccccccccoccccovcseeces 3 85 
ee ove 3.65 
11-16, NOB. 13 tO 15......ccccceccrvcrceeceecceseeces ereeees3 65 
REM, TEGO: UF SO) Diivecasccssvnevsnsseousecceccenscintnieel 3 85 
11-16, Nos. 19 and 20 395 
TI-16, NO. 21.......0006 4 05 
11-16, No. 22....... eee covese 415 
» NOB, 13 tO 15.....cccecscrceeeneees sevens 3 95 
, Nos. 16 to 18...... 415 
, Nos. 19 and 20. 425 
» No. a1 4 35 
, No. 22 445 
» No. 23 4 65 
Light Band. 
1% to 6 by % to 3-16 in 235 
i to 6 by Nos. 11 and 12 2 45 
UO 296 DF 56 0D. 9-26 Ein cccocescececececcccsecconssoncces 255 
1 to 1% by Nos. 11 and 12 2 65 
% and 13-16 by % to 3-16 in 2 85 
and: 3-16 by NOS. 11 AN 12.....ccccccsscsesseeees 295 
and 11-16 by &% to 3-16 in 3 15 
and 11-16 by NoS. 11 and 12.........ccsceeesseese3 25 
and 9-16 by 1% tO 3-16 iM. ...cecccssseresseeees ce ae 
and 9-16 by Nos. 11 and 12 355 
by % to 3-16 in 375 
by Nos. 11 and 12 3 85 
Wagon Sox Iron. 
inch, beveled edge, by Nos. 11 and 12......2 95 
ee ee : - 13 and 14......3 15 
inch, x - bee II and 12......3 25 
a * " ” 13 and 14......3 45 
Sheet Lron: 
No. 10 to 14 2 65 
No. 15 to 17...... 2 8 
a SP Se ea 3 00 
Bee BP OD Biccococccpcecocssncesnecoscccccosscessnoncccsencesa 3 20 
No. 25 to 3 35 
No. * 3 45 
No. 3 55 
Iron Boiler Plates. 
Tank, % inch and heavier 2 80 
C No.1, - 7 crccccecccccceccccccoccssns§ OF 
CH No.1 * yy . -enansecceans ecccccccccccons 3 30 
CH Flange, “ ve 4 05 
Extra Flange, - erccccecencceccoceoeccoes 455 
Solid Fire % 5 





Steel Boiler Plates—1-4 in. and Heavier. 


























ove 3 00 
Shell 3 40 
Flange 3 70 
Marine Flange...... 4 10 
BRO Ween cs cccessscces 4 
Above includes plates 90 inches wide. 
go tu 96 in. wide oa 3éc I extra 
96 to 100 in. wide i Ss. 
100 to 104 in. wide ye OC 
104 to 116 in. wide.................. eaneeossanssonemel NE 


American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Is 
1 to2in. inclusive 


























omaha 09 
g16to%in “ .09 
7-16 to % and 2% to 3 im.............s00 10% 
¥% toqin Ir 
EE EN, r016 
to 6in II 
to 9-32 and 6% to 7 in.... 12 
36 in 14 
Flats. 
cts. Bs 
2 to 9-16 wide by 2 to % thick...... speneaaes fete OES 
Bessemer and O. H. Steel. 
Machinery base price, 
Ti P 





Sennen eeeeeeeesecereeeeseeeeeseeeeee 





essop’s......... ° we 16c 
Ne NE  vcecsccscnsecncsiceceunqnonennauamianment 16c 
= ** Choice ”’ 36c 








Burden Boiler Rivets. 


» %, 11-16 and % inches diameter..... 
ridge \, %, 11-16 and % inch diam 


SCRAP IRON AND OLD METAL. 

















Net Tors 
No. 1 R. R. wrought scrap........... eeeseccoes $21 09 
NO, TF WrOUGHE SCTAP......cccceccrersceesseeeereee 18 5? 
No. 1 Machine Cast SCTAP.........csseeeeseeeees 13 00 
OCD BiB isoccectecansncnetinninsesteccooccsccsonncusenet 25 00 
DBITS CBTRIMMB cc ceccceessesecessosee weve. cceeg sepeaiinnt 13 50 
Wrought turning (free from casbt)........... 12 00 
i WII vsnncs cacnss case eeccnccensedsoaerstnn secteese 9 oo 
Uncut wrought iron boilers........ sibbeossenie 13 00 
Steel boiler plates.........ccccecccescceceeees cuasaan 17 00 
BTRCS WATBe.ccrccssecccccccccesccccncesccoccesvoenconconcs 9 00 
Pipes and flues (Clean)..........ccccsseeeees sail 13 52 
Tank iron . . 
Hoop and band iron 
NE Sasa ctiiccsectnocsoncnesece 
Wrought drillings.. 
Malleable iron....... easnued ss saiatelantitidiialsiladiianl 


Reported by Messrs. BLack & PoLLock, Cin- 
s1 nat, O.: 







RAMTORE Wrest... crcccrcercocces-coce sssreseerees $20 00 
No. r Country Wrought........cccccceeseereeeees 17 00 
BOPP PUD iesnccceceesacccscrccccsccccesorecesssecoesecese 8 75 
Boa RIMS { MATIN MS...ccocccccccocccccsccecsesncnsceces If 00 
TED Bi CRG. DOE cocoscenerccccgnencncnccemnniqgpsecnsce 8 00 
Casting BOTiuns......rscccceeseserceecrssseeeeereees go> 
Wrought Turnings......cccrrsereereeereesserrs 12 CO 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





AKRON CHEMICAL CO., 


Imperial Car and 
Bridge Paints. 


PAINTS. 


Black Asphaltum 
Paints. All grades. 








150 State Street. AKRON, O. 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
NorRwAy IRuN RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
Bar IRON. 
BAR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BraMs AND CHANNELS. 
STEEL RAILS A*D CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. CLEVELAND, O. 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 





OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


rrom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Irom Ore, 


Cleveland, O. 


THE CONDIT-FULLER (0., 
Pig and Bar Iron, 


CLEVELAND, OHIO. 


Perry-Payne B'ld’g, 








Pickands, Mather & Co., 
IRON OR - - 


— AND — 


PIG IRON 


Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
Cleveland, - 





Ohio. 





PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Bullding, 


CLEVELAND, OHIO. | 


Lake Shipping Point, Lorain O. 
Jas. PATTERSON, Sales Agent. 


M. ALLEN, President. 
WM. B. FRANELIN; Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCF Secretary and Treasurer. 





GEO. P. BURWELL, Gen’) Agt., 208 Superior 
St., Cleveland, O. 


Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 


A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior 8t., 
Cleveland, O. 


J. RK. WOLCOTT. Special Agt., Akron. O. 





Acme Manufacturing Co., 
Manufacturers of All Kinds of 
Small Novelties and Toys, 
PATENT STOVE-PIPE CRIMPERS, 


FOLDING 
Camp Stoo's,ete. 


Corre*pondence sol cited. 


SPRINGFIELD, 0. 


dartman’s Patent Inside Sliding Window Blind 


is the most 
pee See 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
It, style, con- 
venience and 








Blind that ig 
furnis’d with 
an automatic 
Burglar - Proot 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & T- 
nage Ife also, 
and the oni 
blind tha 
gives entire 
satisfaction. 
Thousands 
are In use. 
Agetive wauicu cverywaere. Send for illus- 
trated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, *°,32 Sstro5* 
Hoisting Engines 


OF ALL SIZES. 
















Address, 


JOHN F. BYERS, 
RAVENNA, 0. 
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MACHINERY SUPPLY MARKET. 













Anvils. 
American... 
Wrights........... 
Bellows, 

’ ETI11°.....cccccee ses ove dis 40 
Blacksmiths Bullock’s.... dis 50&10 
DECC IEE Y cover cocccevscstn ste wovssnten vevend dis 4 o& 10 
Band.......cccrcssccccccceveceseesceees dis 40&10@50 

Belting. | 
Boston Belting Co’s standard. 
“ “e “ extra. 
“ “e “ best. 


Hoyt’s Short Lap 
Cleveland Rubber Co. extra nd 
Shultz Raw Hide Leather Belting, singie, 


Shultz Raw Hide ner re — 
and Light Double... esis dis 40 

Standard, oak (a AR ROO dis 

Alexander Brothers’ pure oak tanned. ...dis 45 


Biowers and Exhausters. 























B. F. Sturtevant’ s............ ceccccrssseseseserseeees dis 20 
Boston Blower Co........ dis 35 
Bet BAO .0ncccccccocccecescocvccscccccsssccesce cocecncvccseves dis 35 
Borax. 
enensniewesuonseeeneel ee PO 
Chalk. 
WHILE. .....ccccccccccccecccccccsvccscsccsccoces covees 8 gross 50 
be ag CIAYOM.......ceeeseeees 8 gross 12@12% dis 10 
soveccceccccscecsonececcees Snescooenesocecse cocenseoesoos Ais +4 
Biue ecccoccensces peceesesanecaceetnesann soveventneetee cunenes Ais 
Chucks. 
Cushman’ 8 4 Jaw Independent............0..dis 45 
Com bination. .............-ceseseeeeeee dis 40 
Geared Scroll.. ‘ dis 30 
— 2 Jaw Brass Workers............. dis 30 
“4 po, CS Ra say Sonate dis 
Wescott’s Scroll Gombination............... dis av 
Independent..........cceeceeereeees dis 40 
= Little Giant Drill... ey FE 
Horton’s Unmiversal............cccccsseeesseeeeeeesees dis 40 
= Independent... ess ~ 45 
Whiton’s Independent................cccseeeeeeeeee dis 45 
National Combimation.............scccceeeeeeeee dis 40 
Sweetiland TT etonbpebeesosensenesetaaned dis 40 
Almond Drill ncoctspeessenenecessceqnesecoosoncosssoeesed dis 20 
ME, SP" cil cs craiinisabsapadensnnntecveneceies dis 15 
Skinner’s Combination Lathe...............dis 33% 
” Independent Lathe............... dis 40 
x Universal Lathe...................dis 40 
” Drill] .......cccccccccccccccoccocccees sveces dis 15 
Cutters and Reamers. 
Geetane i aan pac peniee aupanbenyenneeninie’ dis 10@15 
Pratt B& Whitmey..........cccecrrecccereceeeered dis 10@15 
Standard....... dis 10@15 
Brown & Sharpe, Milling ee dis 15 
Gear Cutters... a 15 
Crowbars. 
Cast Steel............0060 aptseasintbidenunebessotumentingl 8 Db | 
Iron, steel Ppoints..........sccceseeereeeeree ceceeee Bs D3 
Drill and Drill Sockets. 
Twist Arills..........0...2..cecccsree: coccoreeserees dis so&r10 
Morse Taper and Straight ‘shank to 
TIE". .crccocccccccsesercrcrscesccesessssscees cscacsonee dis s0&10 
Morse Ta per and Straight shank Larger 
CAM 2G" ..cccccccccccceccoccocccccosccces covesencosccses dis 25 
Drill Fa. the eoece dis 25 
Standard Twist Drilis. scdigeianceninsaaed dis 55@55&5 
Cleveland ‘“ ossneeen oe seeseeeeGi8 55S@S5S&5 
Emery. 
No. 4 to No. 54 to Wiger, 5 F. 
K eb - c at - ae 
egs, ® D..........4 
kegs Ml cocesasens ake 5Kc a%c 
kegs # D.......... 434c sec s ¢€ 
roMcans,1oincase 6 c 6%c ge 
10M cans,lessthan 
DBcacocsessercsoseeccess io ¢ 10 c 7%Cc 
Emery Cloth and Paper. 
Barder, Adamson & Co......... Pe dis 45@50 
H. H. Barton.........cccccrerecerere eccecssoores dis 50@5° &5 


Emery Wheels. 








Widpstece....--- sdnbaammasananiad dis So e@ieh etre 
XK... Priccocccocscccccccsvesccccccccscccccscesees dis 25 
Kearney & Foot........ ecoceee' dis 60& 10@60& 10& 10 
Black Diamond..............++ dis 60& 10@60&10& 10 
Arcade..........0+.. PS sovesehl Co seeieS sokkt0. 
DIBBROM’S..000cccccccccccoccoccccesesccocssecosscosoes dis 65@70' 
Western onneasenaconnsonestdonesconssenten peeesed dis 70 
BUUD'S...ccccccccccsecccsccccccccescoccccseoocoscoscooesees oes dis 25 
Grohet’s...... .....-ccccccrerrcrsssrereee seve ee | ~ 30 
Reenolda Rroe’ Hand Cut. TE 
Industry File Works, hand Cut.....cscsse dis 50 
Hammers, 

Tt. <<. cc ccsaunetaamiaansiaashenenesnesecnnnes ee dis 40 

vine new lict, Jan. 15, 1857... ..dis 50 


Heavy ham.ters and sledges “under 5 bs. 18¢ 





over 5 Ibs 14c, new list. 








Jack Screws, 
Tllinois Bolt Co. List............ccsccsessrscsscersrell® FO 
Nuts and Washers. 
Size of bolt oe ys ig % 
Square........ 

Hexagon 15% 1136 y é sh 3 
Washers 4 is 
In lots les a Be, 3) Sp add c.,1 

boxes add rc to et. 
aging (wire.) 












List yay Shy WD ucrcvcesveecceses veoscesees +++is 70 &10 
Standard FE "Nails, ca) es card rate 
exact 
Oilers. 
Zinc and Tin......... iis 60 
i fe ee dis 50 
Malleable (Hammer’s), No. 1, $3.60; Ne. 2, $4.00; 
MO. 3, $4.40 B AOS.........cceeeseeseeee dis To@10&10 
Packing, Steam. 
Boston Belting Co...... dis 60 
American Packing Hemp............ 8 Dro@11 
Russia Packing - 8 


Italian Packing 
Pluntbago Piston 

Morrison’s “  ,.... 
square Flax “ 
Sheet RuDDeT..............sesessereesesessesesees 
















































Railroads, 5 tO 6 DB.........0...ccccseesseeeees 4 dis 60 
™ OB F WB rcoccceccccrccccccscccccecsoegny Gan GO 
Pulleys. 
Iron Pulleys, Walker List dis 45 
BSE, PUTS GF Bacesaccsceccsccscoce soveccsconcsevcsessel dis 55 
Split Wood RM iscccccieccecconssocsese «dis 50655 
Rivets. 
Iron, Thousand, list November 17, ais 
Sobnausiliabibinaaianscursunidebenss tantagnenenatiosennesertturd & 50 
em, Ordinary, Cooper’s Block and Carriage 
List November 17....cccccccccccccssccescsocsesoneees 350 
Copper. dis 59@so&10 
Rope. 
Manilla, % inch and OveT..............ceser 4 Dis 
Sisal, % inch and OVE ...........ccccecesseeenes Dig 
Sand Paper. 
B.A. & Co....... dis4s@so 
H. H. Barton’s........ dis4o 
New England Flint...........cccccsressseee dis 4 50 
Barton’s Garnet...... is 20 
Saws. 
Disston’ 8 a gd dis 45 
S aaaiecece dis 20 
_ Seroli . = cas Net 
Hack og | dis 20 
6 BSTeER ccc pishsabekenswiinestes senaned dis 20 
sig Seen dis 20 
Saw Swages Disston’s..... = - 
Atkins’ Cicular Saw...............cscccsessseseeees 
- Mill, ad and Drag Saws.dis po a 
- Wood Saws........ Pes At soseeeGis 40810 
” Silver Steel Diamond 
Cross-cut SawsS.............. dis 7oc per ft 
bi Dexter Cross-cuts.. «di si 





es Diamond ‘“ dis 30c 
ss Tuttle Tooth Cross-cuts. —_ asc‘ 

































“« _ One-man Cross-cuts......... 8 32¢ 
NO. ¥ Handles...ccocccccsssccccesosceves Ais od per pair 
No. 6 “ 
Excelsior Saw Tools keoike meessacnanta cena 
Perfection “© —accccorooccccceeee soveos 
Detroit Saw Works, Circular.. 

ee 

Screws. 
Wood Screws—List Jan 27, 1889. 
Flat head irom........ccccccccceseeeeees dis 50 
Round head iron dis 40 
Flat head Drass.....ccccorcccccccocscoceccecccces socves dis 45 
Round head brass............ dis 3s 
Square “ae Saucon souauesencsepeebeenensanbassnanaen dis 65 
Hexagon Cap .dis 60 
Set C. H.C. P.. .dis 70 
Machine, flat head, irot.............cccecsse-eseee dis 65 
Machine, round head, irom..............ssseeeee dis 60 
Bench eae Bean nei 
LOG OF COBCR........0.ccccccccccrccccccesees 8 75@75&10 
Coach, patent gimlet point oe 
Shovels and Spades. 
Ames’ list November 1, 1885.......sccesseesseses dis 20 
WMGMIEUA,., ccacanssctasacaodcanaeaca snshteaneiensiosaseorshed dis 5.25 
Hussey & Binns, railroad.............0000i1s8 8,00 
Taps. 
Cards, Hand and Nut to 2 OO aceaneal dis 50 
Carpenters’ “ “F —=— $6  cserecceeee dis 50 
Morse nig - ..dis 50 
Pratt & Whitney * “ new list dis to 
Machine Screw Taps.......++0++ cocccccccore cocces dis 55 
Pipe aap te WIN Bil ccseacescencesecenbauassenansceesna dis 70 
BtAy BOL TADS... .ccccssccccocesescosccescocccescosoveed dis 25 
Stove Bolt Taps...........ccccceccccccscssvcccccscccees dis 50 
Pulley Taps........00+ sees dis 40 
Twine, BC. 


B. 
No. 12, Flax Twine, ¥% and &D Bajje... ms 
No. 18 | My Gake 
“e ae “ - 


d %& sc@a7 
2 Fiy Hemp, “eS & Ad > Balls (Spring Twine) II we 


See leunbouskn taaamaeentai 12@12K%c 
aPly “ KD Batis. omh 906 npnenenccosooncete seereae 
otton Wrenn, 5 Balls to D.............. 1I5s@16c 








FOR RENT, ‘WITH POWER. 


SPLENDID LOCATION FOR 


On or about December I, I 


LIGHT MANUFACTURING. 


890, we will remove our entire plant to the new 


Vincent building, on Vincent street, between Music Hall and the Hollenden, 


now occupied by the Dangler Stove & Manufacturing Co. 


We shall take the 


entire building, which has a frontage on Vincent street of 47 feet, a depth of 


oo feet, and an aggregate floor space of 24,000 square feet. 
will rent to the right parties about 5,000 square feet, with power. 


Ofthis space we 
The building 


s located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 


purposes. 


is heated with steam, and has gas and water on all five floors. 


able. Apply to 


It is lighted on three sides, is equipped with large freight elevator, 


Terms reason- 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Cor. ST. CLAIR AND WOOD STRERTS., 


CLEVELAND, O. 







































































Vises. Foor ew market NOB. © 0 18......c00000 wells S74 
stee s 
— Box...... 7 dis 60 | Tinned Broom Wire.......... severed B 7o&s@70%0 
r — 8 =~ Annealed Fence, Nos. 8 and 9 inet 
a tephen’s soveee ais 8 a Annealed Grape, Nos. 10 to 14 
Serneht’n 9 33 Stub’s Steel Wire regular........... 
ae Falls. Qn dis 40 Wrenches. 
e "Brceecvccrercrrsesorscocsoconecsees cesses seeees 8 10@15 | Coe’s genuine, * dis 50 
HOWArA........ssesseseees dis 30 Cire Stamdard..eseveresnnes seemed rokte 
cultura is 75&10 
wae Mechanics’ dis aan & 3 
New List, J. - 1884 | Bemis & Call’s Combination potentiates | 
Brass and COPPEe4............s.esessseesseeeceenes Donohue’s Engineers dis mobic 
Bright and annealed, Nos. ‘0@18.. ‘dis — % 75 | Lamson & Sessions Engineers. 8 60 
Nos. dis 7397 5 | Billings & Spencer’s Drop Forged dis 10 
e - Nos. 27@36..dis 75&10& 5 | William’s dis 10 
Coppered Nos. o to 18, market ist. womd 7o& 5 | Alligator ~ _ 8 40 
Galvanized Nos.oto 18 “ “sess 











Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


SA THE SEBASTIAN-MAY CO., 
164 West Second St., CINCINNATI. 0. 


Webster, Camp & Lane Machine Co. 


MANUFACTURERS OF; 


Mining Machinery, 


Improved Band Friction 
Holsting Machinery, Geared 
or Direct Acting, for round or 
Gat rope. 


Wire Rope Haulage 
Machinery, 








Endless or Tail 
Systems.) 

CORNISH PLUNGER AND 

BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets, Etc. 


134 N. Main St., AKRON, OHIO. 


Rope 








@@ Send for Catalogue D. 





Magnetie Concentration of Iron Ore. 
MONARCH SEPARATOR. 


Non-Bessemer converted into Bessemer ore upon a commercial scale, economical! Gapattiy 
fifteen tons per hour. Samples treated without charge. Correspondence so icited 


H. E. COLLINS & CO., Agents, 


Magnet'c Separator Co,, Bank of Commerce Building, PITTSBURGH, PA, 





THE THOS.D.WEST FOUNDRY, cg 


, CLEVELAND.,O. 


IRON.CASTINGS. 


DAILY MELTING CAPACITY 75 TONS-SPECIAL 
on O8 on oO ee omen, Bon Bkou-Gen aumels, BE, Lemmonens 


SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 


Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


Elevators, 
Conveyors, 
Drive Belts, etc, 


For handling materials of all 
kinds. 








“en 


F. A. SACKMANN, 


16 Huron St , Cleveland 0. 


1% STEEL ALPHABETS 
OIEELNAME STAMPS 


SUARIVING BRANOS 











225 e¢ 


a] 
< 





LIMAMANA 


22 §* Sesto 


Steel Name Stamps (1-16, 7-32 
or inch letters, 15c. per letter’ 


ATENTS i: & C0, 
Patent Attorneys, 
29 Euclid Ave. 

ign 


Cleveland, O. JU. §. and Fore 
Patents Procured. Patent (Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Paten; Send for 
pamphlet. 


PATENTS 


WM. M. MONROE, 


SOLICITOR & COUNSELLOR, City Hall 

















) Send for 1890 Illustrated Cata- 
y logue. Address 








) \ The Jeffrey M'f'g Co. a 

J 5 USE poor printing doo 

b wore see aves | INT gee ee 
COLUMBUS, 0. aa 
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String 


Aspha 
Aspha 
Coai ‘fb 
Coal T 
Coal T; 
Roofin 


Jack Ch 


Socket | 
Socket | 





ips (1-16, 9°32 
veer lettef” 


eel 
NE & 00. 
Attorneys, 
clid Ave- 
nd Forelga 
tent Cases 
4 Opinions 
fringement 
Send for 
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OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINGFIELD, MASS. 
FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 


THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 
W.S. COLLINS, Tempce Court, 7 BEEKMAN ST., ROOMS 814-816, New York. 
Represented by { wi. PICKETT, SON & CO., 170 Lake 8T. CHioaao, tit. 

HALL STEAM PUMP CO., Pittssurcu, Pa. 


Also for Michigan and Indiana.ja, 
*STSEND FOR CATALOCUES.©e« 






CHILION JONES, Gananoque, Ontario. 
G. M. SMITH, Los Anaeces, Cat. 











HARDWARE MARKET. 


Augers and Bits. 





COMMON AUKETS ANA DiItS........c0ceceeeeee veneers dis 70 
RTE Ea dis 60&5 
Cook’s Douglass Mfg. Co.......0.....csssseseeeees dis 55 


Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $ 
large, $26. 
Hollow Augers, Ives’........cccccssssceessseees r 10 
Hollow Augers, Bonney’s Adjust. 8 
doz., $4 dis 40&10 
Hollow 





eeeeee 

















































Augers, Stearns’ Adjust. $ 

ena a ~ 20&10 

mile common.......... per gross $3 00 
Standard Bit Stock Drilis.............. dis sor 
Ship Auge;xB.......00..0000000 esis I5&10@15&10&5 

Axes. 
Makers’ and Special Brands— 
First quality $B doz $8 oo 
I satire Nata sunnacssiencsdocenscetecanninesen $8 doz $7 00 
Full polished............00. eocvces coccereecccoes ® doz $9 oo 
Bolts. 
Cast iron barrel DOItS.............ccsceereereees dis 70 
Cast iron shutter bolts, etc..........ccccsseseees dis 70 
Cast iron chain bolts........ ...cc0v 2 evceceeed dis 10 
Ives’ patent door bolt.......0. se sees eocescosced 8 60 
Wrought iron barrel bolts dis 70 
Wrought iron square DboIt...........ccsss-+ dis 70 
Wrought shutter bolts......... dos eaduameeal dis 60&10 
Sar; t’s list 

Carriage, common, new list..........dis 7o&10&7 
Tire, COMMON, NEW LiSBt..........cereerssseseeseenes dis 70 
Carriage and tire, Philadelphia pat- 

i, dis 75&10 
Stove bolts ...dis 
PlIOW DBOLES...cccccccccescecceccoce.coccccccccecescocoes dis 
Machine dis 75&1 
Ends ‘ dis 7581 

Buckets, Elevator. 
dis s0&r10 
Butts. 
Wrought Drass.........cccrcccrrcccccersssecsseres dis 75&10 
Cast brass, loose joint.................000 ecovees G8 335% 
Seat oi a 

ast joint, MAFTOW........cccseeseeees 8 b 
Fast cist DRG oon. cccccceccoeessccccesees 8 oe 
Loose joint............. dis 70&5 
Loose joint, jap dis 70&5 
Loose joint, jap. with acorns................ dis 70&5 
LOOSE PIN, ACOTMB...cccrecccccccccccceccccescccoes dis 7o&s5 
Loose pin, japanned acorn,..........cecsee dis 7¢&5 
Loose pin, acorns, jap. plated tips......... dis 70&5 
Wrought steei— 

Wrought, fast joint, narrow...........004 dis 70&5 
Wrought, fast joint, broad....... ..dis 70&5 
Wrought, loose joint, broad. is 70&5 
Table Butts, back flaps, etc dis 7o&5 
Regular inside blind... dis 70o&5 
Light inside blind....... dis 70&5 
Loose pe : iawehaneat dis 7o&5 
Light loose pin dis 70&5 





Carbonized Felt and Building Papers, 


(POWERVILLE BRAND.) 


Per roll of 
Eberts Bros., Detroit. 500 sq. feet. 
DER, Ree RON enscickcnnnncactaseassavsocsenesaneneacnatend $1.25 





“A,” Stringed Roofing, Ligh’. ....... 1.50 
“B,” Stringed Rvofiag, Medium..... ans C08 
“C,” Stringed Ro: fing, Heavy..............000. 2 00 
pe TB CE ee, errr reee 1.00 


MILCELLANEOUS. 


Asphaltum, Trinidad Refined, $ ton.....$30 00 
Asphaltum, Fine G ace, # Ib me 08 











Coai ‘Tar Felt, 1 Ply, ® ib in ¢2 
Coal Tar re't, 2 P v, @ roll 108 sq ft...... 142% 
Coal Tar Felt, 3 Ply, ® roll 108 sq ft...... 1.85 
MOOT FIC, We WO i cacccecsecscsccsccancoscseense 09 
Ohains. 
© vei Revised List. 
pair 1.03 
RES OR P eccncccscecscens so&10 
enaaaaen ir 1.11 
r Chain, list June, 1887...dis so&ro 
German Coil, list of June, 1887...... dis so&1 
Galvanized Pump Chain......... .....ceeeees Bs 
wonece sencencocosoosssonseees dis 75@75&;s 
dis 75 
Chisels. 
Socket Framing and Firmer...............c000+ dis 75 


Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L. & 








2 a dis 3085 
Tanged Firmers 8 40&1e 
Outlery. 

Table.......... net 
SRCOLSIOY PIE ovis vsncsaccinndsccicetssstansanansssanel net 





Slop t ES” ‘ssscusndenssonana 6 5 
Commode wat. ed 4 


\ 





Basins, wash— 



































" 22 
Baskets, waste paper, 13in...... ...... 6 o cies 
Spittons, “ Daisy,” pressed 
8 inch..... 400 450 500 
toand 11% inch 600 650 7 50 
No.1 plain ; No. 5 decorated; No. 5X ite 
decorat 
Gimlets. 
Nailand Spike............. abeee eenecncsseed dis I 
Double eat. low list — 
SOP c0rse « eoeteses ccscceeeee ZTOSS $12, dis 25@25&5 
Hanger 
Barn door, old patterns...........d18 6o& 10&10@70 
Climax, (Anti-Priction) sanpabrivene in @oreae esses 60 
Kidder's, dis jek 10@ee 
NEE Drccuscsooveccsesevscgooeusentes: eocdensed 8 I 
Terry’s Patent....... 5 in., $12; 4in., $10, dis so&5 
Paragon dis so&10 
Richard’s dis 30@30&10 
Horse Nails. 
No.10 9 8 7 6 
gosiie, BES 24 25 3B B......c0cc000 
Putnam, ®D..18 19 20 21 23....... 
EE Se aes esses Gi8 25810 
Horse Shoes. 
MTG Om, GE BICC G. ccccesesscccesssccccceseses 8 keg $4 co 
R. I. Horshoe Co., Perkins’ Imp. at 
factory z keg $4 00 
Mule Shoes, at factory....... jcaieuaiiel coe Keg $5 00 
Knobs. 
Carriage, japanned...........§ gross 80c dis 60&10 
RE FR dis 10&5 
Hematite door 
BE SI inecinciasss sccvcmiasccceons mesei 
Door Por. japanned ‘ 
Door Por. nickle ooe0$2 
Door Por. plated.............00. esaecenenessnins $2 


Locks, Bolts, Etc. 


P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches.... 












Escutcheons and page 

Padlocks and padlock keyS...............« dis 7o&1 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pu‘ls, genuine bronze.......... .-..dis 60&10 
Lever bell pulls, genuine bronze 

Butts’, genuine bronze...............+. 

Butts’ bronze plated.... 

Store door locks and latches............... 

Store door handles...................c.cessssees 

Shutter hinges&fiaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated................. 8 70 
Flush bolts, genuine bronze.................00+ dis 70 
Shutter knobs. genuine bronze................ dis 50 
Shutter bars, genuine bronze................... dis 60 
Sash lifts, genuine bronze.................scsee0 dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronae..............s0000 dis 60 
Drawer pull, genuine bronze................... dis 70 
Letter box plates, genuine bronze... .dis 60&10 
BN IIT TIMID coca cskncacassnns cessonebacetenel dis 3336 
Bishop’s Buckeye Sash Locks......8 gross $4. 


Plumbs and Leve s. 











eR SINE... cosconencnnannonennssaeenesaiing dis 7o&10 
eR dis 7o&10 
Davis’ inclinometers.............s.cceccerees dis 10&10 
Pumps. 
Cistern, best maker6.................00.. dis phnete 
Pitcher spout, best makers dis enter 10 
Pitcher spout,cheaper goods........... dis 7o@70&5 
Pokes, Animal, 
Bishop's I. K. Tyccccersccccccccscccccecsecccees doz $6 oo 
BishOp’s O Ke....ccccoccoccccccceecoccccccecccoes doz $5 25 
BiGhOp’s PIOMSE]T 00. .ccccccccosecoccccccccovces doz $3 75 
Bishop’s AMETICAD......cecccerersrerreeeees doz $2 75 
Rakes. 

Cast steel... ..ccccceees -dlis 70 
Malleable...... dis 7o@70&5 
Razors. 

J. R. Torrey Razor Co......ssccsssesseesseresesseres dis 20 
Wostenholme & Butcher............. wy Sy 10 
PRIDS TMI occcccecccccccecesccccocece ces coscscced 8 $ 50 net 
Rat Killers. 
esc ssccasncecsanncondnatensnsests 8 gross $15 co 
Scales. 

Hatch, Counter, NO. 172.....cs0cesseeeee $ doz $21 oo 
Hatch, Tea, NO. 161.......sssceeeeees 8 doz $6 73@7 oe 
Chatillon’s Grocers 850 
Family Turnbulls..............csssesse dis 30@30&10 

Scale ms, List ofJanuary 
12, 1882 dis s0o& 10@sok 10k, 





Screw Drivers. 


R. & L. Co.’s Varnished 
BHANG1E]S......000000 cocccrcccssccccccscossoovcncoed 8 65&10 

Stanley R. & L. Co.’s Black Handles.dis 6o&10 

Sets interchangeables..............: $B dos $18 dis 25 


Squares. 


Steel and iron 

Nickel plated..... siecneivormens pe 75& 10@8o 
Disston’s try square and T bevele......dis 45&10 
Wimterbottom’s try and miter.....cm.dis gore 











































Tacks, Brads, Etc. amore iron cut tacks... o&10 
Opper tacks............sccceesseee is 

: ; New List, Oct. 19, 1890. Copper finishing and trunk dis por tag 
American iron carpet tacks all kinds Cigar box nails —- 

dis 7o&ro&10 | Finishing mails.................cccccccesecssesseeseeere 3 6 
Steel carpet tacks all kinds.......... dis 7o&r1o&10 | Hungarian nails and miners’ tacks.dis 62%&5 

Swedes iron carpet tacks, all kinds Gimp and lace tacks...............c:cccccceesee is 
dis 7o&10&10 = - ee dis 66810 
Swedes iron tacks............ccccccseeses dis 7o&10&10 | Trunk and clout mails................cccccseress 8 66% 
Swedes iron Upholsterers’ tacks..dis 7o&1o&10 | Tinned trunk&clout nails............ dis 66&10&10 
Tinned Swedes iron tacks............ dis 7o&10@io | Basket nai's dis 66&1c&10 
Tinned Swedes iron Upholsterers’ So TSE Ree ---dis 66&10&10 
tacks....... dis yo&10o&10 | Commonand patent brads ........... dis 66&10&10 
MANUFACTURERS 
Works: SALEM, 0.; FINDLAY, 0. 


General Office: SALEM, O. 


BRANCH OFFICES: 


26! Broadway, New York. 209 Phenix Bidg., Chicago. 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 








We will make your patterns 
cheaper and better than 
can be done elsewhere. 


THE GOBEILLE PATTERN CO., 


CLEVELAND, O. 





FREICHT AND PASSENCER 


ELEVATORS. 


L SS. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Building; 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE, 


rokmRnNnN EO CHE LES. 








Wrought iron open hexagonal turnbuekles. The only buckle made that has 


a perfect wrench Made from charcoal 


hold. iron, 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


e@Sole Manufacturer, 
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‘Tp TRON ‘TRADE Review. 











Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) once a month; 
the double dagger (t) once in three weeks. 





PAOR. 
Aluminum— 


Cowles Electric Smelt’ ng & Aluminum 


oe, SR ascskcadivscecamenssen exksagnconetiineren 16 
Ac ds 
Jarecki Chemical Works., Sandusky, O... Io 
Bath Tubs : : 
tinstantanous Water Heating Co., Chica- ; 
GO, TIL .......ceccrececcerecceesescreccersssenccosorsccceoecs 18 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland................cccsees 16 
Books— 
Henry Carey Baird & Co., Phi'adelphia, 
PBocceccvscvcccccccvccceccccveccccessescvcscesecccovcesoseeesse 10 
Belt Holders— 
*wW. R. Santley & Co., Wellington, O........ 
Boilers and Boiler Attachments— 
Babcock & Wilccx Co., New York............ 20 
Columbia Injector Co., "Cleveland...........0... 12 
Penberthy Injector Co., Detroit, Mich...... 20 


Wm. B. Pollock & Co., Youngstown, Dinars 19 
Blow ers— 


W.H LiFcuntairne, Cleveland, O.............. 10 
Camp ~ tool<— 

Acme Manufacturing Co., Springfield, O.. 10 
Chaplets— 


Forest City Machine Works, Cleveland... 13 
Coal and Coke— 

Pittsburgh & waetine | Com | Co., ~~ 

Tand.......00 sess eves ceocecnccenccsecccecscccsscoocesess J 

Cornice Work— 

W. H. Mullins, Salem, O............ccccccsecceeess IO 
Cranes and Derricks— 

Wm. Tod & Co., Youngstown, O............0000. 18 


Car Wheels— 
Bowler & Co., Cleveland.......... .. 


Chain Belting— 


seeeree cocccesee 12 


Jeffrey Mfg. Co., Columbus, O. ........+-+.+0+++ 14 
Carpet Cl-aning & Laundry Machines— 

W.H. LaFoun‘aine Cleve'and O............. 10 
Damper Kegulators— 

*Curtis Regulator Co., Boston, Mass....... 18 


Die Makers. 

Avery Stamping Co., Cleveland................. 12 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 12 


Elevators— 

L. S. Graves & Co., Rochester, N. Y.......... 15 
Explosives— 

Hercules Powder Co., Cleveland......... aabnsene 18 


Electrical Manufactures— 


tCleveland Electrical Mfg. >. 9 Ceanek 
Brush Electric Co., Clevelan eccsces 12 


Elevator Buckets. 
Avery Stamping Co., Cleveland............-..+. 16 


Emery Wheel Machinery— 
J Wendell Cole, M. E., Columbus, O., or 
Chicago, I11......... ......reececcrsccresscececeseeccores 20 
Emery Wheel Flanges — 
*Edmund R. Ware, Chicago, IIl...........0. — 
Engravers and EKlectrotypers— 
Eclipse Electrotype & Engraving Co., 


CORBI AINE. neccssenncenueeetnponosecnasecosetssontsencoece 17 
Union Electrotype Foundry, Cleveland.... 16 
Engines (Steam) 
*Chandler & Taylor Co., aptouapelia, Ind. — 
we. Leffel & Co., Springfield, O sesenenctaiceioas 18 
Wm Tod & Co., Youngstown, Oo 





Skinner Engine | en 
Aetna Machine Co., Warren, O.. = 
C. H. Presley & Co., Cleveiand 
Wcoibury Eogire Co., Roceester, N. Y... 16 

@ngines (Gas)— 

Schleicher, Schumm & Co., Philadelphia, 


Pa. and Chicago, aU snerscesatacandanasbestocessrsese 19 
Van Duzen Gas Engine Co., Cincinnati, 
O..cccsees soneeee eceeeccecsssccsosesecosecesoooooceee cocoes ecce IF 
Engines (Hoisting)— 
John F. Byers, Ravenna, O............ssseseee 13 
Engines (Oil) 
C. H. Presley & Co., Cleveland, O.............. 12 


Zngineers’ Specialtics— 

*Curtis Regulator Co., Boston, Mass 

Sensiole Packing Co., Chicago, Il1l...... 
Ejectors— 

James Jenks, Detroit, Mich......cccccseeeees 12 
Flue Cleaners— 

Crescent Manufacturing Co., Cleveland .. 14 

¢Butman Furnace Co., Chicago, IIl.......... — 
Files, Makers of— 


Reynolds Bros., Columbus, O........0068 cesses 20 
® H. Gounch Cleveland... 12 
abet & Boswor h Co., Cleveland 
F orges— 
Cleveland City Forge & Iron Co., Cleveland 20 


For Sale— 








Foundries, Furnaces, Machinery, etc........ 16 
Foundries— 
Bowler & Co., Cleveland............ sss 2& 16 


Thos. D. West. Foundry Co., hae Se i -%4 
Foundry Cupolas— 


Victor Colliau, Detroit, Mich...... soncccccccencse SS 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 18 
Furnace Feeders— 

Brightman Stoker Co., Cleveland............. 18 
Galvanizers. 


Avery Stamping Co., Cleveland................. 12 
Gas Machines— 
Detroit Heating & Lighting Co., Detroit, 
OOS REI ca SER EE eID eter ee II 
Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 





Ga'vanized Tron— 
“Cincinnati Corrugating Co., Piqua, O..... 11 
Hose— 
Fabric Fire Hose Co., New York............... 19 
Heating and Ventilating Apparatus— 
*Akron Heating & Ventilating Co., Ak- 
3 DP cclesasquistivnn <scccstiecsecekcatamacapbecsseentel + 10 
W. H. LaFoun‘aine, Cleveland, O............ 10 
nian and Pui ifiers— 
Stilwell & Bierce Moonee Co., 
Dayton, O.. ecocves 20 
Laidlaw & Dunn Co., ‘Cincinnati, 0... soe 38 
Coy & Morrison, Whee! ine. W. Va. ovee BD 
EB. G. T. Colles & Co., CHICK BO. ... coscescccceces 12 
Poneers 
W. H. LaFountaine, Cleveland, O............ 10 
[ron and Steel Rooting— 
Sykes Iren & Steel Roofing Co., Niles, O... 
Cambridge Iron Roofing Co., Cambridge, 
ID vvninnitiins nntesdsatintibetebiank tabiiendin 
Garry Iron Roofing Co., Cleveland .. eee 
Standard Iron Co., Bridgeport, Didicstakinceres 
Thompson Manufacturing Co.,Cleveland, > 
W. J. Burton & Co., Detroit, Mich 











Berger Mfg. Co., Canion, . ROS 

Holton Iron Roofing Co... New Lisbon, O 19 

Eberts Bros., Detroit, Mich............000. eeooe 2 
Iron Ore, Bar and Pig Lron— 


Dalliba, Corrigan & Co., Cleveland............ 13 
Oglebay, Norton & Co., Cleveland............. 
J. H. Outhwaite & Co., Cleveland... : 
Condit-Fuller Co., Cleveland, O................. 
Pickands, Mather & Co., Cleveland.... 
H.N. Hill & Co., Cleveland..............cscessses 
E.C. Pope, Cleveland......... wersececccccecce eo 
Iron Win s« for+a e— 
Diew DORE BOE, OO. OF Se Ob ican ceneicaciccssieacccccteoscvecs 10 
Lathes— 
Sebastian, May & Co., raat, Rissccssns 14 
H. L. Shepard, Cincinnati, oO. wesetsonve 28 
Manufacturing Sites— 
<€ haa. G. Bdde, NGttOlk, V&........cccececcsccoess I? 
Pi, ME OO, VOPR ARIINE, FE io ccisscnvececes <atemn 10 


Mining Machinery— 


Webster, Pas. & haven Machine Co., 
Akron, O 









Machine Shops— 
Webster, Camp, & Lane Machine Co., 


TERENO, Oinccdvccasecituiaistnisstatineccoss pocesecsecse 16 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland...... 





Garvin Machine Co,, New Vork... 

C. H. P:e- ley & Co., Cleveland, 0. 
Oil Fuel Process— 

Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Col:ins & Co., Pittsburgh, Pa......... 14 
Patents— 


srececeesee IZ 


Osborne & Co., Cleveland.......... pieipecinasbeons 14 
Wm. M. Monroe, Cleveland.................se000 14 
nos P. Simpsoa, Washington, D. C........ _— 
Pat' erns— 
Gsbeille Pattern Co., Cleveland, O............ 15 


Pumps (Steam)— 





Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Rumsey & Co., Seneca Falls, N. Y - 18 

Van Duzen & Tift, Cincinnati, O............... 12 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 16 
Paint— 


Iron Clad Paint Co., Cleveland, 0O.............. 12 

Akron Chemical Co, Akron O.. . 
Perforated Sheet Metal— 

Harrington & King Perforating Co., 

SPRGROMNEEN, FURL .cccsesnnonneabheaninannnenstbareuasentune’ 10 

Pulleys— 

Ohio Pu'ley & Machine Co., Warren, O.... 11 
Pipe Cutting & Threading Machines— 





*Wells Machine Works, Fostoria, O.......... 20 
Packiog— 
Sensible Packing Co., Chicago, II11............ 9 


Pipe Fittings— 
Isase B. Potts Pipe Fitings Co. Columbus, 
EP séunhagkonsucctakstawan Gokapnvadbbaesacesasiencetacswannenses 10 
Rolls and Pivions— 
Totten & Hogg Iron & Steel ; Poanare 


Co., Pittsburgh, Pa.. .. 20 
Railroads— 
Time Tables, Etc............... egessne eéncaesers ecoscces 37 
Railway Supplies— 
Ce era 12 
Cleveland City Forge & Iron Co., Cleve- 
land...... panenisabianioese section geaesntneseen at a 20 
Rivets— 


Forest City Machine Works, Cleveland..... 13 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— 

Peter Gerlach & Co., Cleveland................. 11 
Saw Mills— 


Enterprise Mfg. Co., Columbiana, O...... 16 
Shafting— 

Fitzs'mons & Co., Cleveland.............+. cocvee 20 

*Brighitman Machine Co,, Cleveland......... — 


Shape rs— 
‘J. St« ptoe & Co., Cincinnati, O............... 20 
Second-Hand Machinery— 


D. K. Norton & Son., Cincinnati, O........... 16 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 18 
Detroit Heating & Lighting Co., Detroit, 
NOUN xs -cnoa anciadsksaadbaaidiaaestniaieuues wesseseteceoce II 


Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn,.......scccscseres 12 


Steel Stamps and Stencils— 


J. H. Fleharty & Co.. Cleveland......ccosesseeee 16 

F. A. Sackman, Cleveland, O...............cs000. 14 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 13 


Steel Castings— 
Chester Steel Casting Co., Philadelphia, 
Pa 


Cee castiaasuaemaaiesiadtaanasianasesansansnamniaian 20 


Sheet Steel— 
Standard Iron Co., Bridgeport, O.........s000 


= 


9 








Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.........00000+... 12 
Stokers— 

Brightman Stoker Co., Cleveland............. 18 
Stove ripe Crim pers— 

Acme Manufacturing Co., Springfield, O.. 10 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland..............++ 12 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 
Turnbuckles— 

a ame City Forge & Iron Co., Cleve- 

ina die bia ereiepeNenseanansihisehsGeeus/ valid iain SD 

Central Iron & Steel Co., “Brazil, cS 15 
Tackle Blocks— 

— Iron & Engine Works, Detroit, 


siendagaanentenigasoce ecnesveccesenensccese<cecse BO 

Water Gas Furnaces— 

W.S. Hutchinson, Chicago, I11..............-..- 20 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O..........cccccscsseeees 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Salem O.............00000 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. bien Ind 


ecceece sen tO 16 

Egan & Co. “Cincinnati, y eeeton seneeeiexes 19 

G. H. Scanlan & Co. Portland. j |: rere 10 
*Battle Cre k Machi:ery Co., Bettle 

Sy EE. Shisiccenacsnsuyeccnscee acuea caster acccstenses _ 








A GRE:T BARGAIN in second-hand flan- 
ing Mil! Mech nery, Engine, Boi'ers, 
shefting, etc. A conplete outfit at one half 
its value L.S. COLBURN, Agent, 87 Prospect 
St., Cleveland, 9. 








NK OF DUNN'S HOISTING MACHINKs, 
« with over 40 feet of chain. as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review. Cleveland. 0 


TO LEASE 


N AGYE“IC IRON ORE MIV*E ready to 
BN operate. Coaveniently located in State 





0: New York. 
MAGNETIC, 


OFFICE OF IRON TRADE REVIEW. 





LANA MAC MACHINE WORKS 


= Fort Warne 


INDIANA 
BUILDERS OF 


WOOD WORKING 
~-MACHINER 


--WRITE FOR DESCRIPTIVE CIRCULARS 








SECOND-HAND MACHINERY. 
NO. ENGINES, 










12—35h. p. Richmond Machine Works ...........& 
33-60 to Th. p. Horizontal Side Crank 
49—50 to 60h. p. Horizontal 

81-10 to 12h. p. Side Crank ...... 100 
1WH—150 to 00h. p. Horizontal Variable Cut-off 70 
130—25 h. p. Horizontal Side Crank... ......ccccceeee 20K 
142—50 hh. p. Balanced Horizontal Side Crank. 350 
Bh4—= 3) Dh. Be BROEIMODERD .. » cecnssuccnsacinéccenciscesscsesseces 300 
wi—sh. p. Vertical Center Crank.. 

178—16 h. p. Horizontal. ..............cc000 

Is4—HO h. p. Balanced Side Crank.........ccccceeseee 
ss—I4 h. p. Self Contained Side Crank............ 125 
197—10h. p: Balanced Side Crank 







2022—20h. p. Center Crank 
07—2 hh. p. Center Crank 
28—20 hh. p. Center Crank..... 








2—12h. p. Center 
210-16 h. p. Center 
211-16 h. p. Center 
23—2h. p. Center 
24—20 h. p. Center 
25—Wh. p. Center 
206-20 h. p. Center Crank 
bag Sect ONARY BOILERS, 
Fair ahh. RUNNION... ss ccaosenegeensspconcechsed 
Th he MENU MIAEELIS «: vscsetannianse 
123-35 h. p. Tubular, 2-flue 
BO BE, Wise SURO TNIAT voc ccckssicocasccanassioncnacane 
175 & 176 S 75h. p. Steel Horizontal Tubular, 


0-75 h. p. Horizontal, 6-flue............ 
Iss—40 hh. p. Horizontal Tubular 
lyv—30 h. p. Horizontal Steel Tubular 

MOUNTED PORTABLE OUTFITS, 
192—16h. p. Portable on High Wheels.............. 500 
Isl—20h. p. Portable on High Iron Wheels..... 600 
21-10 h. p. Ver. Com, Baxter Engine and 

TR ae itinerary + eee eeeeeeseeeseesseeseses 225 
Ver. Port. Engine & Vert. 








14—25 hh. p. Portable Engine and Boiler, skids 404 
135—25 h. p. P ‘table Engine and Boiler, 500 





14-10 h. Pp. Portable Engine and Boiler, ‘* 300 
lis—12 h. p. Portable Engine and Boiler, * 86975 
8—10 h. p. Vertical Boiler and Engine, Base 300 


Portable Locomotive Style Boilers. 





48—lO0h. p. Portable Fire Box, skids sépetnébubesess 150 
133—I8 h. p. Fire Box, 225 
153-25 h. p. Fire Box, 
191-10 hb Fire Box, aaa 
200-20 h. p. Fire Box, wheels... 

6—35 h. 4 Fire Box: skids.... 
78—15h. p. Fire Box, ae 

83-0 h. p. Fire Box, rte 

48—10h. p. Fire Box, es 
118 Sh. p. Fire Box. ve 








25h, Pp. Fire Box, 6 
116—16 h. p. Portable, id 
165—12 h. p. Fire Box, ia 

VERTICAL BOIL acta 
25—15h. p. Single Flue......... 

13-10 h. p. Single Flue, 
134-15 h. p. Steel Vertical Submerge 
MISCELLANEOUS, 

J. & 8S. Graham Single Surfacer and Matcher. 4% 


A‘ lames 6-Saw Gang Lath and Pic ket Mill shieieten 85 
ew ** Scie ntific ” 









24. inch Egan Planer and Matcher : 

86-in.x56-in.x12-ft. Heavy Tron Planer 300 

40-in. Hall’s Pat. Auto. Shingle & He: ading 
achine 17: 

24-in. Pony Planer made by The Egan Co, 

l4-in 4-side Heavy Flooring Machine 

mo: in. endless bed hei avy F arr ‘ar pramer 









CLEVELAND BUSINESS DIRECTORY. 








Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











Coal, lron and Ure. 


CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 











Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kindsofcasting. 9 Winter. 











Hardware and Iron. 
CM iacturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wire and Steel 
re 








Machinists’ Supplies. 


pasts & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencila. 


| pee oe 4 J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, 0. 


|] EBSTER,CAMP& LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























26 inch Band Saw, - - . 2 


30 inch Band Saw, - - - 85 00 
36 inch Band Saw, . - ; - 105 00 
Planer Planes 24x9, - - - - 120 00 
Planer Planes 18x5, - - - . §5 00 
1zinch Buzz Planer, - - - - 85 00 


Jig Saw, 6 saws, . - - - - 65 00 
Iron Saw Be nch, 3Saws, - - - 68 00 

Other machines in proportion. All of our 
machines gauaranteed to give satisfaction. 
send for c:rculars, special cash discounts, 
etc., before buying. 

G. H SCANLAN & CoO., 
96 & 98 Preble St., PORTLAND, Me. 





RINTING roR6. 


ON Os LOdh ALVA mac 
A&W INK USED ON THIS PUBLICATION 








STATIONARY 


TEAM ENGINES 


& BOILERS 





or Sale at Bargains 


WOODBURY ENGINE (0,, 


Rochester, N. Y. 


MISSOURI. 





Coal, Iron, Lead and Zinc fields. 
Immense idle wealth awaiting 
capital. Correspondence _ solic- 
ited. 

A. ARNOLD, 


Geologist and M. E., 


Lock Box 46, VERSAILLES, Mo. 


ee 











QU NION / 
E LECTROTYPE 
FOUNDRY* 3y: 


TELEPHONE 2139 
829 SHERIFF ST. CLEV EL AND, a 
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$ 65 00 
85 00 
105 00 
120 00 
§5 00 
85 00 
65 00 
68 00 

| of our 
faction. 
scounts, 


O., 
iD, Me. 


il. 


inc fields. 
awaiting 
ce solic: 
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LET US QUOTE YOU 


PRICES ON 


Sulphuric, Muriatic and Nitric 
ACIDS. 





OIL OF VITRIOL 


eth 
a WORKS: —._.- 
F SDANDUSHY. 0: 


MANUFACTURING CueMisTs: 











JARECKI CHEMICAL WORKS, 


SANDUSKY, OHIO. 


GASOLINE and 
GAS ENCINES 


Our new Engines are hustlers. A 6x 7 inch 
Engine, now running 100 feet of shafting. 
Boring Mills, Planers, Lathes, Drill 
Presses and Milling Machines for 20 
Machinists, on 6 gal. Gasoline per 
day, costing only 60cts. Write for 
information. Mention this paper. 


Van Duzen Gas & Gasoline Engine Co. 
CINCINNATI, OHIO. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 


N. Y. & Pitts. Express. — t5 38am 2258 m 
Fast N. Y.'& Pitts. Express*ro 55am copm 
Mahoning Accommo....... 20 40am 
Pittsburg ay ea peaste a if 25pm 
Youngstown po) oam 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom........ 4 30pm 
Pittsburgh Express............ I S P - I1rtopm 
New York Expres3............. 78 00 P M1 sesscseceoseee 
*Daily. tDaily, except Gunday. myDaily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and aya ee mM., 3:00 p. m. 
ee a.m., 3:00 p. @., 6 220 p.m 

ent—6:50 a. m., 3:00 p. m., 5:45 Pp. m :20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 p. = 3:00 

P. M., 4:40 P. M., *5:45 P. m., 6:20 P. M. 10:35 p. 


Wawtarah—~619 6. m., 6:50 &. M., II:10 A. M., 1.30 
Pp. M., 3:00 p. m., 4:40 D. m. , *5:45 DP. m., 6:20 p. 
M., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30 &. m., 2:35 p. m., 6:30 p.m. 
a ge m., 48:10 a.m. , 10:30 &.M., 1:05 p. 
m., 4: 15 Pp. m., 6:30 p.m., 7:10 p.m. 
nowhere —6:00 a. » 7:15 & m., *8:10 a. m., 
roe M., 1.05 m., 2:35 p. m., 4:15 p. m., 
3° p. M., 7:10 p. m. 
Taibo marked * run daily. 
Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 

Valley Junction Mail.........%7 25am *€ 30pm 

Marietta Fxpress............... *%I111isam *245pm 

Bal o. & Wash. Express.... *4 30 pm *1o 45a m 

Cleve. and Canton xpress tA30pm t8isam 

*Daily. tDaily, except Sunday. 

J. T. JOHNSON, J. B. CavEN, 

Gen. Supt. Gen. Pass. Agt. 








‘G iar 


THE (lope AND PRODUCTS y 
OF THE UNITED STATES, ° 


mprises EveryArticle madeinthis @ 
: a try “indexed and Gassihed — and @ 
@ under th article > names and addresses ° 


¢ THE BEST MANUFACTURERS. 


© (mplete in One Royal Octavo Vol.of over 1000 pp. @ 


Frice inCloth,§5. in Leather$7. ©@ 
INDISPENSABLE sd 
to Buyers of Articles inall lines and © 


Invaluable as a Statistical work. € 
- Orders received at office ofthisPaper- @ 
@22020600080080800800800808 





Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURGH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 


hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLarr, 


Jas. M. HAtt, 
Traffic Manager. 


Gen’! Pass. Agent. 





ICLIPS AUST & CLARK 


ROPRIETORS 


LECT ROTYPE 


Li ry 


Bead NGRAVING CO. 


LITHOCRAPH B DIN LEVELANI 








From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 745am|ds525am 
more, Washington, Phil- IIspm| 1z250pm 
adelphia and New York.) dir 1opm| 635pm 
745am| Izsopm 
Wheeling and Bellaire. l1iIspm| 635pm 
we | Deere peer ee 
Alliance Accom. ........... 3 25pm/| io1c#em 
Ravenna Accom............. 50e00pm| 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernon en? Pan Handle Route 


Cleveland & Pittsburgh R. R 











THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 
The shortest anc 
quickest Route to Pitts 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct. 





Depart 
No. 62, Accommodation. ............+..000+ + 605am 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom.............-..++ *II 25am 
No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua Accommio.............+.-. *420pm 
BIO. Fe, DOCG TE Faw aici vcctencssosssccese t+ 600pm 
No. 68, New York & Pitts. Ex............ *I100pm 

Arrive 
No. 61, N. Y. & Pittsburgh Express...} 515am 
No. 71, Youngstown Accom........0.:.++ *715am 
No. 65, New York & Pitis. Lim........... *gs55am 
No. 67, Pittsburgh Accom...........sses00 *12 45pm 
No. 73, Leavitssburgh Local..........s0+6 *210pm 
No. 63, New York & Pitts. Ex............ *6s5opm 
No, 75, Mantua Accom...........-cccccseeees *720pm 
No. 69, Young-town Express. ........... tgiopm 


*Daily. Daily, except Sunday. 
Baggage checked through to all points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superio1 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A.M. TrexerR. Gen Supt.. Cleveland, Oo 
W. C. RINEARSON, Gen. Fass Ag’t, New York. 
G. E. Fuvuts, C P. & T. A., Cievelaud. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 ues sHorter BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

22 MILEs sHoRTER AND QuickeR DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’1 Supt. Gen’! Pass. & Tk. Agt. 


FORT WAYNE, IND. 








For Cuyahoga Falls, | Depart. | Arrive. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 


Vernon, Columbus. Xe- 


| 
} 





800a mid 7 00 am 
d800pm| 540pm 


nia, Dayton, Cincinna- } 
ti, Louisville, Indianap- 
olis, St. Louis, and all 
points in the South and 
Southwest. 

For Cuyahoga Falls. 
Akron, Orrville, Miull- 
ersburg, Gambier, Mt. 
Vernon and Columbus 

For Cuyahoga Falls, 
Axron, Orrville, Chica- 
go,and all pointsin the 
West and Northwest. 





IIspm) 1250pm 


Sooam 
325 pm 


540pm 
Ioicoam 





d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





—THet— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 


A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. G.P.&T.A 





PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scene picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, {ried 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. Clark, 
Gen’! Supt., G.P.& T.A. 


Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 














Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and uickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. ROBINSON, Receiver, 


Jno. J. ARCHER, 
Columbus, QO. 


Gen’! Pass. Agt. 





"Go South, Young 
Man!” 


The Honorable Chauncey M. Depew, in an 
Address to the Alumni Associa ion of 
Yale University, said, of his 
recent Tour through the 
Southern States: 


“The net results of this visit to 
the SouTH, to my mind is just this 
—thet the South is the bonanza of 
the future. We have developed -ll 
the gre:t and sudden opportunities 
for wealth—or most of them—in the 
Northwestern States and on the Pa- 
c fic Slope, but he e isa vast country 
wth the best cl.mate in the word, 
with conditions of health which are 
absolutely unp’ral.eled—with vast 
forests untouched, with enormous 
veins of coal and iron which yet 
have not known anything beyond 
their origi. al conditions, with soil 
that, under proper cultivation, for 
little capital, can support a tremend- 
ous population; with conditions in 
the atmosphere for comfortable 
living Winter and Summer which 
exist nowhere else in the country : 
and that is to be the attraction for 
the young men who go out from the 
farms to seek settlement and not by 
immigration from abroad, for [ do 
not think they will go that way, but 
by the internal immigration from 
our own country it is to become in 
time as prosperous as any other sec- 
tion of the country and as prosper- 
ous by purely American Develop. 
ment,’ 


Go to Virginia— 


Where the Development is the 
Widest! 

Where the Opportunities are the 
Greatest !! 

Where all are Welcome !!! 


FROM BOSTON AND NEW ENGLAND, 

Go via Merchants’ and Miners’ Steam- 
ship Line, via Norfolk ; Pennsylvania 
R. R. via Norfolk, or Washir gton, or 
Harrisburg ; Balto. & Ohio R. R. via 
Shenandoah Junction. 


FROM NEW YORK, NEW JERSEY, PENNSYL- 
VANIA, DELAWARE, MARYLAND, 

Go via Old Dominion Steamship line 
via Norfolk ; Pennsylvania R R. via 
Norfolk, or Washington, or Harris- 
burg ; Balto. & Ohio R. R. via Shen- 
andoah Junction. 

FROM OHIO, MICHAGAN AND THE WEST 

Go via Pittsburgh, or via Chattanooga, 
or via Ashland. 


For allinformation, reference book, 
mineral maps, etc., apply at Agencies 


Norfolk & Western Railroad, 


290 Washington St., Boston. 
303 Broadway, New York. 
1433 Penna. Ave., Washington. 


67 East State St., Columbus, O. 





General Offices, ROANOKE, VA. 
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THE BRIGHTMAN STOKERis tHeBEST 


in al 7-2 0 On Sn) ek On oe De 





SEND FOR DESCRIPTIVE PAMPHLET. 


“203 KIVEM ST. 





THE 3) R | G HTMAN STOKER Coe. CLEVELAND, OHIO. 





PUMPS 


@@ Send for Illustrated Catalogue. 








New York City Office: i6 Dey Street. 





Centrifugal, Rotary and Piston Power Pumps, and 


House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cimren.) 


Factories: Seneca Falls, N. Y. 








ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 2.8 Lake st, 








a sy Steam, Water, 
Air, and P _ Pressure. 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other ‘pecialties for the economical 
use of ‘steam. Manufactured by 
THE CURTIS REGULATOR 00. 





86 Beverly Street, Boston. 




















WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON Soraveres 
The Hamilton Blast Furnace Engine. 


Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalorue. 
ST EA i E N G 1 N ES Upright and Horizontal, Station- 
9 ary, Portable and Semi- Portable 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


3800 Lagonda Avenue, ° . 





SPRINGFIELD, O. 





For’sale by C. H. PRESLEY & CO., 24 So. Water St., Cleveland, oO. 


«“BACON’S” WINDINC ENCINES 


Mines, Inclines, Quarries 


AND 
EVERV POSSIBLE DUTY 


WITH 
Friction Drums, 
Link Motion. 





DOUBLE OR SINGLE 
DRUMS. 


Complete pickets and®Mining Plants a Specialty. 


COPELAND & BACON, 85 Liberty St., N. Y. 


535*ARCH‘ST., PHILADELPHIA, PA. 


Printed in the Highest Style of Art, by 
k Ay ALO fi lf ES The Cleveland Printing & Publishing Co., 
Cleveland, O. 










































* SKINNER ENGINE CO,ERIE.PA. 
tS) N OVER 34.00 IN USE. 


Mannactuers of PORTABLEMSTATIONARY 


: ENGINES “BOIiENS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 








FOR ROLLING MILLS AND ALL OTHER 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE i 
—— STEAM PLANTS. —— <3 . 
ENGINES ALWAYS iN STOCK, 

















oe ae YIN IN GINNATI, 












5A im Soe 


Btarp before a blast. | Fragments after a bias 


MAY STROGEST and SAFEST EXPLOSIF 


Hnowrn to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining ‘Goods 





ours. AND Ald, TOOLS FOR STUMP BLASTING. 
THE GREAT STUMP AND ROCK SALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPAR Yow 


40 Prospeet Street, Cleveland, 
J..W. WILLARD, Managet/ 
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No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, and matches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 








Builders of the Largest Line of Late Improved 


IN THE UNITED STATES. 


NOS. 261 to 271 WEST FRONT STREET, 
pe | FG AN [JOMPANY, ae Ohio, U. §. A. 


Send for Catalogue and Prices, 


* 
= 
Ay 





New Square Chisel Mortiser and Borer. 





EASTLAKE ow ROOFING, 


























W7. J. BURTON ck&X CO., 


Galvanized tron Cornice Works, DETROIT, MICH 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING, 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 












All my Iron 
and Steel is re 
rolled and box 
annealed, well 


SYKES’ 


| IMPROVED Ss EAR 







classes of 


buildings. | 
| Easy put on. an” Linseed 


s rROW & sT mE, RoorFincae Co., 
Send for Circular and Price List, NILES, O., and CHICAGO, ILL. 


and mention this paper. 






ome -4 aehey. Ui me) 





SAVE YOUR MONEY BY USING 


(HERCULES — THE— (PEERLESS.) 


iS 
Isaac B. Potts Pipe Fittings. 
Consisting of Eils Tees and Crosses and the connecting of Iron Pipe without cutting threads 


and ' ead Pipe without solder. For sale by the ISAAC B. POTTS PIPE FITTINGS CO., 306 
North High Street, Co umbus, O. 








“Treated” COTTON, Rubber Lined 
Fire and Mill Hose. 


Fabric Fire Hose Co., 
13 and 15 Park Row, NEW YORK, N. Y. 





"Maton utc. BOER WeRKS: 
pfs sFast Penmaes | 
Pr Sine Hof "ROLLINS MILL WARK 


Leer POLLOCK & CO.YoUNGS TOWN; 0. 


piLERS. 








x 
GARR YS 
PAE LE ITT, 


GARRY IRON AND STEEL ROOFING COMPARY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Steel Roofing, Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire- 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 


Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 
@@ Send for circular and price list No. A 


CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 











The BERGER MANUFACTURING uni CANTON, 0. 


— = k 

ZA merecns, | ee 
oO | “TSTEEL | ING until you 

RS; si Se Sof y bh ROOFING have seen ours. 

a1) PLY VSO Ml Dk | It Excels all other Metal Roofs, 


[xixtxeDeDe< 








CAMBRIDCE ROOFING Cco., Cambridge, O.. 


Manufacturers of 
Plain, Rolled, Crim 
Edge, Corrugated and a 
ed Roofing, Siding and Ceil- 
ing. 
PURE STEEL A SPECIALTY 


a@Send for Descriptive 
Catalogue. 


STANDING 
ROOFING 


CROWLS. PATENT 
ST ESAs 








SEAM 
FROM i-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 
stronger and more durable than iron forgings in any 
position, or for any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


OE E L this steel now running prove this. 


Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 
3) y © Send for cirulars and prices to 
U Chester Stee! Castings Co., 


WORKS: ' OFFICE 
CHESTER, PA. {407 LIBRARY ST.. PHILADEL? PIA, PA 


wer 


Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & O0., { Ebiiedeiphie. 


Chicago. 
Horizontal OTTO Gas En 
Vertical O TO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Ss. 
Combined OFTO Gas Engine Dynamos, 
SIZES; 1, 2, 4,7 10, 16, 26 AND 60 HORSE-POWER. 
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PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the appearance of the shelves of 
a No. 5 Heater at work on o dinary lime-water whet the door 
was removed af.er the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 





J. STEPTOE & CO.., 


CINCINNATI, - OHIO, 


MANUFACTURERS OF 


Crank and Geared 


SMAPERS. 





Cleveland Wheelbarrow & Truck Co., 
CLEVELAND, OHIO, 


Mauufacturers of 


IRON, STEEL AND WOOD 


WHEELBARROWS. 


Write for catalogues and prices. 
Estimates furnished on special designs. 





OLD 
1874. 





sm ror coor Cop, Lake & Kirtland Sts,, Cleveland. 0. 








DETROIT SURE GRIP 
ee Steel Tackle Block 
CS. HALF THE COST of hoisting saved 
es to Machinists, Builders. Coutrsctors 
and OTHERS. Admitted to be the 
greatest improvement EVER made 
in Tackle Blocks. Write for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 





*) 
—— 
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WRITE FOR DISCOUNTS. 








Emery Corundum Wheels and Machinery. 


Write to J. WENDELL COLE, M. E., 
Box 152, Chicago, [l., or Box 84, Columbus, O. 


The E¥art or DWetroit 


a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 
ER and TwIstT DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 








“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof Mortimer E. 
Cooley. under whose direction the tests were made. We 
quote from the report, which speaks for itself: 

“ The next Injector tested was the Penberty—size B—a 
machine which not only worked most easily—heing per- 
fectly automatic within a wide range—but also with a 
high degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 lbs. and 
with steam pressures varying from 45 lbs. to go Ibs., the TO Boner 
proportion of water forced to steam used rises steadily, TT 
while the duty or work and the efficiency as a boiler feeder he 
undu'ate—the efficiency of 99% per cent. as recorded in 
table XIV being a phenomenal result.” 


PENBERTHY INJECTOR CO., II7 7th St., Detroit, Mich. 





OVERFLOW 





Cc. H. PRESLEY & CO., Agents, Cleveland, O. 
WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 


is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 








The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- — . 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO,,. CLEVELAND, OHIO. 








REYNOLDS BROS., TOLEDO 











MANUFACTURERS OF RE & IRON WORKS 
Hand Cut Files! ) 
i AND RASPS. Brass and “a poten 
: Ba ™ pay terres Wire and as Fencing, 
> Roof Cresting, 
: ith & 180. Water it, Wire and Iron Window — ae 
Warranted Superior to | 4% Builders’ Wire and tron Work of every 
lead Tempered in the | F, POWELL & CO., 
—- Send for price TOLEDO, OHIO. 


Awarded the 





CRAND PRIZE at the Paris Exhibition. 
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Pittsburgh Office: «08 Lewis slock 











FORSTER’S PATENT ROCK & ORE BREAKER 


For Either Coarse or Fine Crushing. Nearly 400 in Use. 


Does the work of any 
other Breaker with but 
one-third the power and 
one-half the expense of 
keeping in repair. 

Only manufacturers. 
Correspondence solicited. 


——FOR-=— 


MINES, RAILROADS, 
and Macadam. Sense 2 


Manufacturers of Sand avd Chill Rolls and Blooming Mills __— 
and General Rolling Mill Machinery, 


The Totten & Hogg Iron & Steel Foundry Go., Pittsburgh, Pa 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


325 Dearborn-st., Chicago. 















W. S. HUTOHINSON. 
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Jobbers of all kinds of 
Roofing Materials. 
“ONIACOU NOU! 





FITZSIMONS & CoO., 


COLD FITZSIMONS 4 co. RON 
pRAWN SHAR TING cre 


CLEVELAND, OHIO, 
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